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when buying unit heaters 
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Wit THERMOLIER... 
the Grinnell Unit Heater . . . you get 
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IER FEATURES known. But in order to get maximum economy and efficiency, 

;, certain engineering and structural features must be present 1n 

INTERNAL COOLING LEG A Grinnell feature which the unit heater of your choice. 
permits the use of a plain thermostatic trap for e ; ; 4 " ; 
draining condensate Take provisions for draining off condensate. Failure to provide 
PITCHED U-TUBES Built-in pitch of U-tubes provides freedom from collected condensate in the heating element can 
complete drainage of condensate and elimination of interfere with heat output and adversely affect capacity. 


destructive water hammer. 


CONTINUOUS RATED CAPACITY The combination A Thermolier Unit Heater successfully handles this drainage 


of Thermolier’s internal cooling leg and the built-in problem with its pitched U-tubes and internal cooling leg, through 
pitch of tubes assures continuous rated capacity 

BUILT-IN EXPANSION PROVISIONS Every tube is 
an expansion bend of the U type to allow for inde 
pendent expansion and contraction of each tube the simplest and least expensive of all traps — can be used with 
TUBE-TO-HEADER CONSTRUCTION Sofety and dur- every model. Condensate temperature is lowered to the point 
ability assured by unique tube-to-header construction. 
EASE OF ERECTION Exclusive with Thermolier are the 
adjustable swivel couplings which provide an easy, 
cost-saving method of hanging the unit Check Thermolier’s advantages at left. For more details, call 
SIMPLE PIPE CONNECTIONS The supply and return youl local Grinnell distributor 


piping connections are on the same side to assure 


which all the condensate passes. In fact, condensate cooling is so 
efficient with Grinnell Thermoliers that a thermostatic trap - 


where the trap is always draining — giving Thermolier Unit 
Heaters their continuous rated capacity. 


or send for catalog 


compactness, neatness and economy in installation. 


MOTORS Thermolier motors are built specifically for 


unit heater duty. They give maximum operating 
eficiency with minimum power cost 


Grinnell Company, Inc., Providence, Rhode Island ° Coast-to-Coast Network of Branch Warehouses and Distributors 





Manufacturer of: pipe fittings * welding fittings * forged steel flanges * steel nipples * engineered pipe hangers and supports 


Thermolier unit heaters * Grinnell-Saunders diaphragm valves * prefabricated piping * Grinnell automatic fire protection systems 














now Rome Cable Corporation 


GETS CONSTANT BOILER DRAFT 
WITHOUT LARGE, COSTLY STACK 


| a 120 HP gas-fired boiler in their plant 
at Torrance, California, for heating plating tanks, Rome Cable Corpo- 
ration was faced with the problem of providing for proper boiler draft. 


So-called “natural” draft would have required a stack 60 feet high, 
but from the point of view of appearance and expense this was not 
desirable, and anyway space was not available for constructing such 
a stack. The problem was neatly solved by installing one compact 
DeBothezat Induced Draft Bifurcator Fan in the breeching immedi- 
ately above the boiler. A two-stage unit, with 21” fan wheels and 1/4, 
HP totally enclosed variable speed motor, this Induced Draft Bifur- 
cator provides controlled draft at all times regardless of weather con- 
ditions. Boiler and fan unit are in operation 20 hours a day, 5 days 


a week. 


DeBothezat Fans 


Division of American Machine and Metals, Inc. 
EAST MOLINE, ILLINOIS 
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HOW BIFURCATOR WORKS 


The Induced Draft Bifurcator is a mo- 
tor driven axial-flow fan in a divided 
housing. Motor is in an isolated cham- 
ber around which flue gases are by- 
passed (bifurcated) so that the motor 
always remains cool, clean and access- 
ible. Induced Draft Bifurcators are built 
in twenty-four sizes, for high pressure 
boilers delivering up to 60,000 pounds 
of steam per hour and for low pressure 
boilers rated up to 190,000 EDR. Ask 
your DeBothezat representative or write 
our factory, Dept. HV-553, for illus- 
trated catalog DB-32-52. 














The Trap that 
Built a Business 


No single item of the Webster line is better 
known to architects, engineers and heating 
contractors than the famous Webster 
Radiator Trap. More than three million of 
these traps were on the job in 1928 when 
Webster pioneered “Controlled-by-the- 
Weather Steam Heating with the Webster 
Moderator System. The Webster Radiator 
Trap was a “grand daddy” in 1945 when 
Webster announced the development. of 


Baseboard Heating. 


Webster Radiator Traps are in service in 
steam-heated buildings of every tvpe .. . 
saving fuel dollars . . . holding steam in 
radiators or steam-using equipment until it 
has given up all of its useful heat. Webster 


Traps operate continuously, providing 


complete, automatic discharge of air an 


water of condensation. 


When you select Webster Radiator Traps. 
vou get the dean of the Webster line... 
traps proved on the job for long, effective 
and 1” 


sizes for normal operating pressures up to 


service life. Available in 427, 24” 


15 Ibs. per sq. inch. Choice of diaphragm 
or Svlphon Bellows tvpes. Bulletins B-701 


and B-702 sent on request. 


Address Dept. HV-5 
WARREN WEBSTER & COMPANY 


Camden 5, N. J. Representatives in Principal U. S. Cities 
In Canada, Darling Brothers, Limited, Montreal 
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THIS MONTH'S COVER 


Erection of the glass insulated warehouse described on page 103 wa 


plished by pouring steel and conerete outer walls directly in 
slab floor and then setting the pre-cast walls in place as shown 





forms laid on the 











Washington News 


LORING F, OVERMAN 





—_* with the fruits of victory. Washington chefs 
are serving occasional portions of crow to some 
new occupants of bureaus and the Pentagon. 

One of the hottest controversies in years was touched 
off when Secretary of Commerce Weeks called for the 
resignation of Dr. Allen V. Astin as director of the Na- 
tional Bureau of Standards. By April 18, protests were 
so overwhelming that the Secretary asked Dr. Astin to 
stay “for several months” while the Bureau undergoes an 
evaluation study, 

Next candidate for membership in the black feather 
club was Defense Secretary Charles W. Wilson. Remarks 
attributed to Mr. Wilson at an off-the-record press confer- 
ence were interpreted as meaning that he favored an 
about-face on the so-called mobilization base plan. That 
plan had contemplated a broad production base—a poo! 
of productive capacity, ready to be drawn upon if and 
when occasion might require. At press time Secretary 
Wilson was having considerable difficulty convincing 
newswriters and Pentagon brass that what he meant was 
“something entirely different.” 


Power Plus 


Back for a moment to the Astin matter, the resignation 
of the popular Director of the National Bureau of Stand- 
ards was asked on the basis that the Bureau was not 
“sufhiciently objective” in examining a powder advertised 
as being capable of prolonging the life of storage bat- 
teries. The Bureau had announced its skepticism. In the 
protest session which followed Dr. Astin’s resignation. 
the Nation’s scientists dispelled any possible impression 
that men of science are impractical dreamers. 

Threatening mass withdrawals from some of the Na- 
lion’s top-secret defense investigations, the scientists de- 
manded to know whether the Astin ouster meant that the 
Department of Commerce wants it to appear that: pure 
scientific conclusions must in the future be tempered in 
the interest of polities or commercialism. The answer was 
a three-course meal of crow for Secretary Weeks. The 
servings: 

1. He yielded to widespread demands that the con- 
troversial battery additive AD-X2 be tested by a commit- 
tee of scientists to be named by the National Academy of 
Seiences, 

2. He announced plans to name Astin’s successor, some 
months hence, from a panel to be selected by the Bureau's 
Visiting committee of scientists. 

3. Secretary Weeks strongly denied “any intent, im- 
plied or otherwise, to cast reflection on the integrity of 
the Bureau,” or on Astin’s “professional competency o1 
integrity.” 
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In announcing the triumph of science over Commerce, 
the Secretary also released a statement by Dr. Astin: 

“The professional integrity of the bureau and my own 
integrity and competence have during recent weeks seemed 
to be under question,” concluded Dr. Astin. “I am grati- 
fied that the Secretary has seen fit to reassure me and the 
Bureau on these particular points.” 


Dual-Purpose Base 


When it finally becomes known whether Defense Sec- 
retary meant what reporters inferred, business will have 
a better idea of what to expect from the Defense Pro- 
gram. Planning during the last few months has been 
predicated on the theory that it is more economical and 
more effective to stockpile the capacity to make weapons 
than it is to build up huge inventories of weapons as such. 
Proponents of the broad base idea point to rusting grave- 
vards of obsolete planes, trucks, tanks and guns—usable 
at the close of World War II, but completely outdated 
now. Instead of such bone yards, they urged. let’s have 
standby factories tooled and ready to roll out the weapons 
at a moment's notice. 

It remains to be seen whether the production boss of 
General Motors can sell his new plan to the military, to 
the bureaus, to Congress, and to the White House. Presi- 
dent Eisenhower has already indicated that the White 
House, not the Pentagon, is to announce any change in 
major policies. On the other hand, Defense Secretary 
Wilson assures his critics that in trying to trim his $5 
billion share from the Truman budget, he will be adding 
to the Nation’s defense power: not weakening it. 

One of the big criticisms of the dual-purpose plant idea 
is that it will drive small business out of the defense pic- 
ture “and thus defeat the expressed intent of Congress.” 
Defense Secretary Wilson seems to have the idea that the 
intent of Congress was to build up a defense machine. 
and to eliminate waste. His viewpoint is that such a pro- 
gram may include cutting out the marginal producer and 
concentrating on those able to produce “the mostest for 
the leastest.” 

\lso mentioned in Mr. Wilson’s brief for dual purpose 
plants is the fact that although the defense lines might 
lie idle in peace time, skilled workmen would be em- 
ployed on the adjoining civilian production lines, ready 
to switeh over promptly. The Wilson plan, as it begins to 
emerge, seems to make sense. It is expected that when the 
story is fully told, Secretary Wilson will not have swal- 
lowed many feathers after all. Instead —unless it’ turns 
out that it was the intent of Congress to foster small busi- 
ness rather than the defense program as such —Washing- 
ton may find out that production Know-how can go hand 
in hand with a $4 billion to $5 billion cut in costs. 


Tax Cuts Pinch 


Revision of the defense production program is one of 
several Washington activities proving that: you cannot 
cut expenditures without having someone cry out that 
they are getting hurt. It is inevitable that amputation 
causes pain, and many Government bureaus and depart- 
iments are not enjoying the position in which they find 
themselves. 

Among the money-saving efforts being made are the 
rounding up of funds authorized but not expended. As 
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n Empty Roof Space Would Be The Best Insulation 
Against Summer Sun, Were It Not For Radiation 


Convection is not a problem—there is no Convection downward. The only heat flow in summer through 
an empty roof space is Radiation, except for insignificant Conduction. Heat flow by conduction through root 
spaces—through any building air space—is about 5%. 


Ordinary insulation may retard heat for two or three hours, but builds up a large heat storage as com- 
pared to empty space. Fairly solid, it is a much better conductor of heat than empty air. Its surfaces absorb 
more than 90% heat rays. Some heat passes through it by conduction, and is then radiated into the rooms at 
a 90% rate through the day and sometimes into the night. 


The solution is to use a material which has little substance and whose surfaces will not absorb nor emit 
appreciable radiation. Silver foil would be excellent but tough multiple accordion aluminum, which weighs 
but ', oz. a sq. ft., is inexpensive and has practically the same heat-ray absorption and emissivity (2°) 
more). It absorbs only 3% of the preponderant radiant heat flow through building air spaces inside walls, 
ceilings and roofs, and emits but 3%. It is practically non-condensation forming and impervious to vapor. 
its multiple air spaces virtually eliminate conduction. The commercial form is Infra Type 6 and 4. 


The National Bureau of Standards Booklet BMSS2, “Effect of Ceiling Insulation upon Summer 
Comfort,” lists on page 10, the “insulations tested” in the order of decreasing effectiveness in protecting 
the ceiling against summer heat, as follows: 

"1) Two layers aluminum foil (both.sides of each layer reflecting). 

“2) Full thick (3%s”) rockwool.” 


Try this test: Tack or scotch-tape 3 sq. ft. of multiple accordion aluminum (we will send it free on 
request) to the underside of a hot roof or ceiling, whether uninsulated, or insulated with ordinary insula- 


tion. Step in and out of the protected area beneath. The difference will be so marked, you will need no 
thermometer. 


see eeceseessesseseseseseeseusssrssscasess 
INFRA THERMAL FACTORS. TYPE 6 * INFRA INSULATION, INC., ‘ 
Up-Heat €.089, R 11.23 = 43," dry rockwool ee ee : 
ye eo case send 

Welbtient COPS, 8 167 = 5" Gy cetuen ® 1 Bureau of Standards Booklet, BMS 52, “Effect of Ceil- 8 
Down-Heat €.044, R 22.72 = 9” dry rockwool o ing Insulation upon Summer Comfort : 
~ [] 3 Ft. Square of Multiple Accoidion Aluminum for Test . 
’ {} Infra Price List ,- 

& 
aes ‘ 
INFRA INSULATION, INC. : sg : 
Firm a 
525 Broadway, New York, N. Y. fees : 
. Address ° 
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long as such funds remain earmarked for specific. pur- 
poses, but unspent, there are always those who buzz 
around the honey, hoping to have a part in its distribu- 
tion. Budget-cutting committees are hot on the trail of 
such threats to economy. 

Typical of how such matters are being handled is the 
work of the House Appropriations Committee in approv- 
ing a fiscal 1954 Independent Offices budget of $451 mil- 
lion 6147 below the Truman request. In ordering heavy 
cuts for a score of independent agencies, the committee 
knocked out a proposed Federal Trade Commission study 
of consumer dollar expenditures: ordered the Public 
Housing Administration to make no more commitments 
for construction of low-rent housing, and directed the 
Federal National Mortgage Association to stop buying 
mortgages after June 30, 1953, and to sell $1 billion of 
mortgages it now holds. 

In cutting the PHA budget from the estimate of $15.6 
million back to $9 million, the House Appropriations 
Committee wrote in a ban on continuing any public hous- 
ing in a community where a council or the people by 
referendum disapprove it. 

Commenting that the General Services Administration 
has an unobligated fund of $458 million for stockpiling 
critical and strategic materials, the committee voted to 
eliminate the original budget request for $188 million 
for new acquisitions and $37 million for liquidation of 
contract authorization. Of the original GSA budget re- 
quest of $450.6 million, the committee eliminated more 
than half, leaving $187.4 million for the agency. 


Other Cuts 


Further evidence that an effort to economize is being 
made, are the following: 

The Federal Communications Committee was voted 
&7.1 million, a decrease of $900,000 from the budget 
estimate. However, the amount allowed was above last 
year’s $6.4 million. 
~The budget request of the National Science Foundation 
was cut by two-thirds, to $5.7 million. 

The Civil Service Commission’s proposed budget of 
$450 million was cut to $50 million, but opponents of 
the slash claim it is merely a paper transaction. The com- 
mittee eliminated a $176 million payment on the Civil 
Service retirement fund, and $176 million for interest 
thereon. The slash merely means postponing the day of 
payment, opponents say. 

Security and Exchange Commission has been granted 
the same amount as last year, $5.2 million ($754,920 
under the budget estimate); Tariff commission's $1.2 
million will be identical with last year and $100,000 be- 
low budget, while the General Accounting Office, in recog- 
nition of what the Committee termed “splendid work,” 
was allowed $32 million—a reduction of only $19,000, 

The Committee eliminated all budget requests by the 
23 agencies for the purchase of automobiles and the pur- 
chase or rental of electrical business machines. General 
Services Administration was directed to survey the situa- 
tion and to transfer unneeded automobiles to agencies 
needing them. GSA and the General Accounting Office 
were directed to work together to see whether it might 
he possible to eliminate rentals of business machines. 
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Interior Department Trims 


The Truman budget of $607.251,400 for the Depart- 
ment of the Interior, has been trimmed by $122.882.200, 
to $484.363,200. Latest cut lops $53.838,000 (23.3%) 
from the Reclamation Bureau. 


Magnitude of Atomic Energy 


This column continues to stress the magnitude of the 
opportunities represented for industry in) general —and 
the heating. ventilating and air-conditioning industries 
in particular —in the mushrooming atomic energy pro- 
gram. 

Members of those industries who have felt that the 
atom is solely the seed of a bomb may wish to take a 
second look. Congressional action will be required to 
amend the Atomie Energy Act to permit private industry 
to participate. Meanwhile, the atomic “industry” grows 
hy leaps and bounds. At the outbreak of Korean hostili- 
lies, the net plant investment in atomic energy facilities 
was 31.7 billion. Last June the total was $2.9 billion. By 
June 30 of this year it is estimated that another billion 
will have been added, Estimates have it that by 1956 the 
total net plant investment will be $6.5 billion. Only  pe- 
troleum and coal products, among manufacturing indus- 
tries, with $11.8 billion net in property, plant, and equip- 
nent, now report a larger corporate plant account than 
the $6.5 foreeast for the 1956 atom plant. By that date. 
the total plant investment of all corporate manufacturing 
is expected to reach $69 billion, with atomic energy hav- 
ing around 9.5¢¢ as much. If this figure is reached, 
growth in six years (since Korea) will have been more 
than five times as fast for atomic as for all private manu- 
facturing. 

Atom-powered central electric plants now appear to 
offer the biggest field for peacetime use of the atom, but 
atom-powered transportation contains possibilities. A sub- 
marine power plant is already being tested on land. It 
will be only a step from the submarine to other Navy 
ships. Development work is under way in an attempt to 
design atomic power for aircraft. Application of the atom 
to locomotives and other surface transportation appears 
feasible. 

Important to readers of this column is the prediction 
of the Atomic Energy Commission in its semi-annual re- 
port: 

“Atomic fuel in generation of electricity will displace 
conventional fuels, Distribution of the power once gen- 
erated, will not be affected. Fuel problems will be over 
when a uranium power plant goes into operation. There 
will be no more hauling and storing of fuel against pos- 
sible strikes or other unforeseen developments.” 


Washington Miscellany 


Commercial Synthesis Proposed. A bill authorizing the 
Reconstruction Finance Corporation to loan a total of 
3350 million for the construction of commercial-sized 
synthetic liquid fuel plants has been introduced in the 
House by Rep. Carl Perkins (Dem., Ky.). In introducing 
the bill, Representative Perkins deplored the decision of 
the Bureau of Mines to curtail substantially its coal-to-oil 
operations. He told the House that two plants which are 
to be shut down in Louisiana. Mo.. have been operating 
with encouraging results. 


MAY, 1953, HEATING AND VENTILATING 








PLL 
aM, 


HEATING AND VENTILATING, MAY, 1953 


BYERS WROUGHT IRON PIPE 


RADIANT HEATING 
CHURCHES 


@ LONGER SERVICE LIFE AT 
LOWER COST PER YEAR 


READILY FORMED AND WELDED 
HIGH RATE OF HEAT EMISSION 


WITHSTANDS: DAMAGE DURING HANDLING 
AND INSTALLATION 


EXPANDS AND CONTRACTS AT 
VIRTUALLY THE SAME RATE AS CONCRETE 


Whitt for Datla 
an Cd EA ERAS LOV NENG 


Pittsburgh, Pa. Established 1864. 


Boston, New York, Philadelphia, Washington, 
Atlanta, Chicago, St. Louis, Houston, San Francisco. © 
sper Division: New York, N. Y. 








BRIEFLY STATED 


¢ Bush Mfg. Co., West Hartford, Conn., has announced 
the appointment of H. P. Peterson to the position of chief 
engineer. Formerly a consulting engineer in refrigeration 
and heating, Mr. Peterson represented the firm for sev- 
eral years, 


© Pyle-National Company announced the election of 
Charles H. Hobbs as vice president in charge of sales. 
Mr. Hobbs succeeds D. 1. Packard, who has resigned. The 
election of William C. Croft as vice president in charge of 
manufacturing was also announced, 


© A. Kingsley Ferguson has been appointed vice  presi- 
dent in charge of industrial engineering for Walter Kidde 
Constructors, Inc., eugineers and builders with offices in 
New York and Houston. Mr. Ferguson joined the organ- 
ization in 1952 as assistant to the president. 


© W. Vernon Brumbaugh, 57, executive secretary of 
Refrigeration Equipment Manufacturers Association, died 
February 14 of a sudden heart attack, Mr. Brumbaugh 
served for the past 25 years representing manufacturers 
and distributors through national associations including 
National Lime Association, Washington, D. C.: The 
Waxed Paper Institute, Inc., Chicago, Hl. and American 
Washer and Ironers Manufacturers’ Association, Chicago, 
Ill. Active among trade associations, Mr, Brumbaugh was 
a member and past president of Washington Trade Asso- 
ciation Executives. He was also a member of American 
Trade Association Executives and Trade Association 
Executives Forum of Chicago. He is survived by his 
widow, sister, and two married daughters. 


¢ John P. Gilboy Co., Ine., Seranton, Pa.. was sold to 
Duloss-Anderson Co., Inc... a new corporation headed 
by Charles R. Anderson and Frank W. DuRoss. Mr. Du- 
Ross, the new co-owner, was formerly general manager 
of the purchased company and he has been engaged in 
the sale of heating equipment since 1940, Previously he 
represented International Heater Co., Utica, N. Y., and 
Eastern Pennsylvania Supply Co., Wilkes-Barre, Pa. Mr. 
Anderson, the other partner, is former owner of the 
Anderson Heating Equipment Co., Clarks Summit, Pa., 
and has represented various manufacturers in Illinois. 
New York, and Pennsylvania. 


e Figures revealed by The Institute of Boiler and Radia- 
tor Manufacturers indicate that hot water heating systems 
are finding increasing use. Figures show that 1952 ship- 
ments of heating boilers (all types) increased 14.506 over 
1951 shipments, shipments of cast iron boilers increased 
19.300 over the previous year, and 1952 shipments of 
warm air furnaces increased 4.4°0 over 1951, The total 
number of boilers shipped in 1952 was 362,000, of which 
222.000 were cast iron and the balance were steel. In 
1951 there were 316,100 boilers shipped. 


¢ Norman Products Co., Columbus, Ohio, announced the 
purchase of all production machinery and tools of Se- 
curity Mfg. Co., Kansas City, Mo. All tools, dies, pat- 
terns, and designs, and the Inn-A-Wal trade-name were 
involved in the purchase. 
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© Taco Heaters, Inc., Providence, R. 1. has made an- 
nouncement of the appointment of Robert H. Chaffee as 
sales manager, Heating and Cooling Products. Mr. 
Chaffee, whose experience in the heating industry dates 
back to 1929, has been with the firm since 1943 in 
capacity of New England sales manager. 


© Midwest Piping and Supply Co., Inc. has changed its 
name to Midwest Piping Co., Inc. There has been no 
change in ownership, management, personnel. or activities 
of the company. 


¢ In experiments over a two-year period at a lignite 
vasification pilot plant at Grand Forks. N. Dak., the 
Bureau of Mines reports a gas yield ranging from 36.000 
to 54,000 cubie feet of gas per ton of natural lignite used. 
The operations took place in 1947 and 1948. Research on 
the gasification of lignite with steam was begun by the 
Bureau in 1943 as one phase of a project to utilize North 
Dakota lignite to beneficiate low-grade Minnesota iron 
ores, Interest in gasification of lignite continued because 
large reserves suggested an important potential raw ma- 
terial from which synthesis gas and hydrogen could be 
used for the growing synthetic-liquid-fuels industry. 


e A monthly publication of the Department of the In- 
terior, International Coal Trade, quotes a report of 
the United Nations. Economie Commission for Europe, 
as having. in turn, quoted a Brussels newspaper on the 
subject of synthetic anthracite in Belgium. According to 
the article, Belgium could dispose of its coal production, 
and possibly increase it substantially, by manufacturing 
synthetic anthracite. The European Coal and Steel Com- 
munity alone is said to have a yearly deficit of 6,000,000 
tons of antharcite. Belgium produces 7.300.000 tons of 
natural anthracite, but consumes 8.300,000 tons, The 
article suggests that Belgium should export its total an- 
thracite production and fill its own requirements by the 
synthetic product, It is said to require 11,000,000 tons of 
bituminous coal to produce 8,300,000 tons of the syn- 
thetic anthracite. While no indication is given of the 
nature of the process, it is stated that a daily production 
of 70 tons of synthetic antharcite would enable the pilot 
plant to pay its way. Furthermore, so it is stated, the 
value of the coal could be doubled by using the by- 
products, even without further refining. 


@ Cast Iron Soil Pipe Institute has elected J. W. Struve, 
Los Angeles, Calif., as its president for 1953, it was an- 
nounced. Also elected were Frank Hamilton, Anniston, 
Ala., vice-president and Deems W. Hallman, Philadelphia, 
Pa., treasurer. Named to the executive committee were 
Mr. Struve, Mr. Hamilton. and William C. Baird, Buffalo, 
N. Y. Mr. Struve is president of Rich Mfg. Co.. Mr. Ham- 
ilton is president of Alabama Pipe Co.. Mr. Hallman is 
manager of Hajoca Corp., and Mr. Baird is president of 
Buffalo Pipe & Foundry Corp. 


e The coal-fired crop dryer mentioned as under develop- 
ment in an article about hay drying in the March issue 
of Heating and Ventilating, is the BCR Crop Dryer which 
was developed by Bituminous Coal Research, Inc. This 
unit is now in production, 
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COOL, CLEAN, ORY wore 
COMPRESSED AIR 


MPRESSED AIR T €s 


THRUOUT INDUSTRIAL PLANT 


AIR RECEIVER EMERGENCY BYPASS 


VALVE RECOMMENDATIONS 


Send for details of Jenkins Valves to 


suit varying conditions. 


How to plan PIPING CONNECTIONS FOR AN 
INDUSTRIAL PLANT AIR COMPRESSOR 


Compressed air is more economically 
supplied from a central installation in 
plants where demand is extensive. In such 
a system, the highest single pressure 
requirement in the plant determines the 
number of compression stages needed, and 
local pressure reducing stations meet the 


requirements of specific operations. 


A single stage system is shown in this 
layout. Equipped with electric and steam 
driven compressors, this installation ean 
develop 125 p.s.i. The former usually 
serves as a stand-by unit, but both can be 
used jointly for heavy load conditions. 


The compressed air, after leaving the 
compressors, passes through a water-cooled 
after-cooler, which lowers air temperature 
and condenses moisture. The air then goes 


through oil separators and on into the 


air receiver, which decreases pressure pul- 


sations and serves as a storage reservoir, 


A capacity reduction device helps control 
load fluctuations in the constant-speed elee- 
trically driven compressor. In variable 
speed steam driven compressors, the throt- 


tling governor responds to load changes. 


Consultation with accredited piping engi- 
neers and contractors is recommended 
when planning any major piping 
installation. 


To save time, to simplify planning, to get 
all the advantages of Jenkins specialized 
valve engineering experience, select all 
the valves you need from the complete 
Jenkins line. Its your best assurance of 
lowest cost in the long run. Jenkins Bros., 


100 Park Ave., New York 17, 
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THE BEAUTIFULLY STYLED 


Aerofuse Type ‘P’ Series 


CEILING DIFFUSER 


Aerofuse — a famous name in ceiling diffusers— is now 





presented in an entirely new design that sets a new high in 


appearance and performance at the vital point of air delivery. 





Beautifully styled, the four diffuser types in the 
new Acrofuse line have matching facial contours, 
smooth, graceful lines that harmonize with mod- 
ern interior design and decor. An important fea- 
ture of the Type “P” Series, all diffusers have the 
identical number of concentric rings. Thus when 
requirements call for the installation of more 
than one Aerofuse type — or more than one size 

in the same area, you can be sure of uniform 
appearance, 


Engineered to meet rigid specifications of effi- 
cient, satisfactory performance, each diffuser 
type in the new Aerofuse line is designed for a 








specific air delivery job. Outstanding is the Type 


“PA” adjustable diffuser designed so that air dis- 


tribution pattern may be varied from horizontal 
. . Type“PF” 
is a flush mounted, fixed pattern diffuser .. . 


to vertical by turning center cup . 


Type "PS" is a slightly stepped-down high capac- 


ity diffuser for industrial applications oe ape 
“PR? is a flush type, supply and return diffuser. 


New Catalog No. 105 contains complete 
description of the Aerofuse Type “P” Series, size 
selection information, and engineering data. 
Write for your copy today to Tuttle & Bailey, 
Inc., New Britain, Conn. 
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How Honeywell Customized 
Temperature Control can help you solve 


a real problem in every apartment 


building you design 


Special system keeps all tenants comfortable all the time, cuts fuel costs 


What can you do to keep tenants from opening windows (thus wasting costly heat) 
when they think their apartment's overheated? How do you answer a tenant's complaint 
that ‘It's too cold up here’ when his apartment is far from the boiler? 


Or for that matter, just how do you satisfy the people who like it 76° and those 
who insist on 68°—in the same building ? 


Ever since the first apartment was built, owners and managers have been 
plagued by such questions. But they need no longer worry. 
) ! ) 


The way these problems are being met—by Honeywell Customized 
Temperature Control—in the 2933 Sheridan Road Apartments in Chicago shows why. This 
installation provides separate thermostats for every apartment 
so tenants can select the temperature they want 

Here’s what a couple of people intimately acquainted with the 2933 Sheridan Road 
Honeywell Customized Temperature Control installation have to say 
Tenant Lee H. Kulp says,"“Our rooms are always comtortably warm 
hot or stuffy. My wife is delighted.” 


but never 
L. H. Sherman, management associate, 
As owners and 


i « 


says, All our tenants find the system very satisfactory. 
igents we're especially pleased with the economical fuel Consumption.” 
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Thermostats indicated on the typical floor plan above 
are Honeywell's dependable T0400. They're connected to new 
Honeywell Midget Valves which regulate temperature of cer 


| 
ing panels 
Other teatures of the Honeywell Customized Temperature 
( ontrol installation include individual thermostats to control 


unit heaters in the garage area. A separate summer att cooling 


system tor the corridors is controlled by Honeywell's sen 
sitive LOQOO 





Two thermostats in larger apartments 

comtort 
‘ . : Manaver normally turns back both thern 
lor comfortable, even temperature in new RE LR el a 





such as this) give 
tenants zoned 


save additional tuel for manayement 
jost 


tats when tenants 


vacations — thus saving considerable fuel. 


or existing buildings —of any size— use 
c c - 
Honeywell Customized Temperature Control 


s 


H pne y Ww ll 
Whether it's an apartment, church, school, office, factory, one we 
4 hospital, store, garage—or any size building —new or exist 


ing, Honeywell Customized Temperature Control can hely 
meet your Chents’ heating, ventilating, air Conditioning an 


o e 
pe H tub We Controls 
industrial control problems HONEY 
- Once equipped with Honeywell Customized Temperature 


Control, they'll have an ideal indoor ' 


climate and 
fuel besides 


Save 


And with a complete line of pneumatic, electric and 
lectroni controls to choose from, Honeywell Customize 


@eeeeeeeeeeeeeeeoeseeeseeeseeeeeeeeeeseee oe 
Temperature Control offers you the greatest flexibility in 


MINNEAPOLIS-HONEY WELI 


REGULATOR CO 
) Dept. HV-5-79, Minneapolis 8, Minnesota 
design Gentlemet 
For full facts on Honeywell Customized Temperature : ’ eer \ 
I'm interest in learning more about H eywell Customize 
Control, call your local Honeywell office. There are 104 Femperature Control 
across the nation. Or mail the coupon today. 
lirm ” 
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FAR-AIR* 


grease eliminators 


*Trade Mark Re 







make my 
kitchen 
safer! 
cleaner! 


Loci — 7 
oe \ te \S 
HERE'S WHAT “2 =< 


THEY CAN DO FOR < ~ Ss 
YOUR KITCHEN! =, <c- 
er HERE'S WHY 
ll FAR-AIR 
Far-Air Grease Eliminators trap FILTERS ARE 


grease before it builds up in ventilating MORE EFFICIENT! 


ducts to create dangerous fire hazards. Far-Air’s exclusive herringbone-crimp media 
Your kitchen will have better ventilation construction provides more efficient grease elimina- 
and sanitation for increased customer tion, 50% more ventilation and assures a longer serv- 


goodwill and personnel comfort. Its ap- 
pearance will be improved because Far- 
Air Grease Eliminators are available in a 
variety of finishes to match existing 
equipment. 

Expensive periodic duct cleaning 
is virtually eliminated because Far-Air 
Grease filters are easy to clean — simply 
detach from frame and flush with hose or 
run through dishwasher. 


ice period between cleanings. 

Farr Engineers are available to help you with 
your filtration problem, show you how FAR-AIR 
Grease Eliminators can make your kitchen safer and 


cleaner. Fill out handy coupon below, mail today! 


Other FAR-AIR equipment includes: 
Standard commercial and industrial panel filters 
Marine filters e Rotary coolers 
Filter maintenance equipment 


. —— Special filters for special applications 
FAR-AIR FILTERS | 

















/ Pe ne ee ee ee 
Farr Company, P. O. Box 10187 Airport Station, 

“2 FZ af Los Angeles 45, California | 

| oetler by arr } Please send me information on FAR-AIR Grease Eliminators. 
1 would [_] would not [_) like o Farr Field Engineer to discuss my air i 
FARR COMPANY l filtration problem with me. i 

, ’ Name - eer Titl 
Manufacturing Engineers I . l 
CHICAGO - LOS ANGELES - NEW YORK i Company | 
Mi'd under license by Control Equipment Co., Ltd. | j 
Montreal, Canada Address 

iececisiisiiaeniianiadaeisianaiaae eae 
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Save Installation Time! 





“T” SERIES 
THERMO VALVES 


available in 2 types: 


* STRAIGHT-THROUGH CONNECTIONS 
* ANGLE CONNECTIONS 


STRAIGHT-THROUGH CONNECTIONS 


ANGLE CONNECTIONS 


———- inside... they’re identical 


Parts are interchangeable. 


Now you can choose the “T” Series Valve that 


best fits each job—any location. 


They're simple to service without removing the 
body from the line. To adjust superheat, just unscrew 
seal cap and turn the stem. 








Available for all temperature ranges—all operating 
conditions. 








fy 
| 


Write for further information today. 


SEE YOUR ALCO WHOLESALER 


Designers and Manufacturers ALC 0 VA LVE of o 


of Thermostatic Expansion 
Valves; Evaporator Pressure 8s9 KINGSLAND i\, oa $T. LOUIS 5 MO. 
Regulators; Solenoid Valves; : 

Float Valves; Floot Switches. 


5671 
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ptimum-speed Freon compressor 
as high capacity plus long life! 


The problem was to design a compressor that would combine 
the advantages of dow- and high-speed operation. Worthington’s 
answer: the new, optimum-speed “J” compressor—a compact, 
high-capacity machine with the same high operating efficiency and 
life expectancy as its lower speed predecessors. 

Here are just three of the many advancements in functional 
design that make the Worthington * 


finest available today. 


1. ELECTRIC UNLOADING in variable 


capacity control. You can start compressor unloaded with a nor- 


J” line of compressors the 


new achievement 
mal torque motor; power consumption ts automatically balanced 
with load requirements. Separate unloader units in cylinder head 
allow easy maintenance . . . no Complicated oil or gas pressure 
lines to worry about. 


2. IMPROVED INTERNAL MANIFOLDING 


completely surrounds the cylinder walls, providing longer valve 


cool suction gas 


life and increased overall efficiency. All passageways between suc- 
tion discharge and shutoff valves are cast integrally within the 
crankcase, eliminating outboard fittings. 


3. NEW FORCE-FEED LUBRICATION SYSTEM — ful! pressure, 
positive lubrication, regardless of rotation. A new rotary oil pump, 
driven directly by the crankshaft, eliminates complicated and NOISY 
gear trains. Pump filters oil through a strainer in the crankcase. 


Available in sizes of 3 to 150 tons, the new “J” compressors can 
be supplied with a horizontal shell and tube condenser, or they 
may be used with the Worthington Evaporative Condenser. Get in 
touch with your nearest Worthington district office, or write to 
Worthington Corporation, Air Conditioning and Refrigeration 
Division, Holyoke, Mass 
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New Worthington unit 
combines advantages 
of low and high speed 


CUTAWAY VIEW of the new Worthington 
“J” compressor—the product of years of 
engineering research. Maximum capac- 
ity, with no loss in operating efficiency, is 
yours with this lighter-weight, optimum 
speed machine 


THIS ELECTRONIC LEAK DETECTION TEST is part of the rigid testing 


that every Worthington compressor goes through before leaving the 


factory 
that every u 


a 


Pressure tests, underwater tests and vacuum tests make sure < 


nit will give long, trouble-free service 


From the most complete line . . . 
comes the correct recommendation 
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They heated the “Outdoors”... in the 90’s 


A skyline of chimney pots was a striking sight in the 
1890's... and a sign of heating inefficiency. 

Compare the fireplaces and stoves of that day with 
modern central heating plants. Today’s furnaces are 
marvels of efficiency in converting gas, oil and coal 


into clean, even heat that reaches every room. 


Ever since 1908, when a furnace blower powered by 


an Emerson-Electric motor was introduced, we have 


been designing and producing motors for mechanical- 
firing and air-moving heating units. Many of the most 
famous names in the heating industry depend on 
Emerson-Electric motors for efficient, long-life opera- 


tion for their products. 


Ask us about Standard Motors in ratings from 1/20 to 
5 H.P., and Hermetic Motor parts from 1/8 to 20 H.P. 


Write THE EMERSON ELECTRIC MFG. CO., St. Louis 21, Mo. 


MODERN LIVING ts powereo with} ELECTRIC MOTORS 






mean Wir ace 


Write for thoes 
Emerson-Electric 
Motor Data Bulletins 


Manufacturers requiring motors 1/20 
to 5 h.p. can profitably use these ref- 
erence guides. Specifications, con- 
struction and performance data are 
included for these motors: 


M189-A Capacitor-Start 
M189-B Split-Phase 
M189-C Integral 
M189._D Fan-Duty 


M189-E Oit- Burner 
M189-F Jet Pump 
M189-G Blower 








LEADERS !N THE MOTOR AN 
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MOTORS-« FANS 


APPLIANCES. 


FAN INDUSTRY SINCE 18990 


19 











20 


Many of you saw the CONTINENTAL 
at the Heating and Ventilating 
Show ... but do you know about these 
OUTSTANDING FEATURES 


ADVANCED TWO PASS DESIGN... 
eliminates baffles that may break or 
crack during operation, causing 
gases to by-pass and destroying the 
Baffles that 
crack or break from wear must be 


replaced. With the Continental, 80G% 


efficiency of the unit. 


efhiciency is gevaranteed 


ACCESSIBILITY — Continental is the only 
boiler that can be eass/y opened at both 
ends for inspection and cleaning. 


Operation requires 30 minutes. 
Doors hinged on both ends make 


this a one man job. 


FORCED DRAFT—A tan picks up clean 
cool air and forces it through the 
boiler. Since the air is clean, there is 
no danger of the fan picking up fly 
ash or soot: this naturally prolongs 
the life of the bearings and vanes. 


MAXIMUM HEAT TRANSFER — Fuel ts not 


burned in a refractory-lined furnace 


CONTINENTAL is sold, 
installed and serviced 
by competent distributors 


throughout the U.S. 





but is fired directly into the firing 
tube which is completely surrounded 


by water. This assures maximum heat 
transfer, complete combustion, a high 
CO, and a low stack temperature. 


LONG SERVICE LIFE— The elimination 
of baffles and forced draft provides 
uniform distribution of heat through 
all tubes. This, in turn, insures long 
life because all tubes do equal work. 


DRY STEAM—A 


designed—insures steam 99G% dry. 


separator—specially 


BURNERS—OIL AND GAS— You save on 
fuel with Continental's exclusive firing 
method (U.S. and foreign patents 
pending). Theot/burner uses apressure 
atomizing type nozzle. It is easy to 
service—there are no cups or moving 
parts to wear out. The gas burner— 
rather than pre-mixing—mixes the 
fuel and air at the point of ignition, 


you Save three ways on steam 


with Continental 
AUTOMATIC BOILERS 


.-- installation, fuel and maintenance! 


Complete size range 
from 20 to 500 HP 
high or low pressure 


y 


thus producing a_ uniform, 


radiant flame. 


highly 


FIVE SQUARE FEET PER HORSEPOWER* 
—This assures you of power over 
100G% for emergencies —it’s good 
insurance. 


EASE OF INSTALLATION—Continental 
Boilers are shipped ready to operate. 
They are assembled and adjusted to 
maximum efficiency under actual fir- 
ing conditions in our shop. No spe- 
cial stack, foundations or connections 
required. Continental is low in snitial 
and continued cost. 


Hundreds of boilers of this highly 
efficient, rugged design are setting 
records in economical, trouble-free 
the U.S. and 


service throughout 


Canada. 


Find out how Continental can save 
you money on steam, Call or write us 
today for Catalog 102. 





BOILER ENGINEERING 
AND SUPPLY COMPANY, 


1 Manavon Street ¢ Phoenixville, Pa. 
40 Years of Boiler Manufacturing 


INC. 
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Ihese bush conationers make 3 minke Syper 


~~ 


sseeataes Ere BOUTS ie thon Shop in comfort, work in comfort. Economy 
INSULATION IF NECESSARY col BOX Market of New Brighton, Pa., offers condi- 
a ; tioned air to customers and employees alike 
O . mv Six row deep Bush Comfort Conditioners 
i" handle the comfort cooling requirements of 
an average of 300 people per hour. For the 
heating season two row hot water coils in 
each unit provide a convenient and eco- 
nomical heating system 
For offices, stores, shops, beauty parlors, 
restaurants, transportation terminals, tav- 
erns, the Bush Comfort Conditioner is the 
\ FOR STEAM ideal solution to the problem of high quality, 





ANO WATER COIL 


INNER HEATING CONNECTIONS low cost air conditioning. 


DRAIN PAN con DRAIN 7 
partial Bulletin 530, free upon request, contains 
complete data 
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Now lrane offers you ait 
up to 20 tons in one 






. . y ry 4 
Everything in one package. New TRANE units can have water-cooled 
condenser... or water-saving evaporative condenser as shown here. 


3, 5, 7'/2-TON CAPAC- 
ITHES ‘These compact 
units are avatlabl 
in handsome up 
right cabinets for 
installation within 
conditioned areas 


10, 15, 20-TON 
CAPACITIES Larger 
horizontal units with 
removable panels 
are designed for in- 
stallation near the 
conditioned area. 


OPTIONAL EVAPORA- 
TIVE CONDENSERS 1(), 
15 and 20-ton units 
can have evapora- 
tive condenser which 
slashes water con 
sumptionupto9s8",. 











Perhaps these new TRANE Self-Contained units can provide the 
packaged answer to air conditioning requirements on your next 
job. For full information call or see your nearest TRANE 
sales engineer. 





MANUFACTURING ENGINEERS OF HEATING, VENTILATING AND AIR CONDITIONING EQUIPMENT 
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conditioning systems 


easy-to-install package! 


3 to 20-ton Trane units arrive assembled, 


refrigerant-charged and ready to run... 


Easy to install. Dependable. Quiet. Compact. Here’s 
the answer to air conditioning requirements of of- 
fices, restaurants, super markets, shops, stores and 
dozens of places needing from 3 to 20-tons of cool- 
ing. And the installation can be made in a small 
space without disrupting business ... without the 


necessity of selecting and installing separate com 
ponent parts... without on-the-job refrigerant 
work. It’s all done for you at the factory in these 
packaged ‘TRANE Self-Contained Air Conditioners. 
A heating contractor can install them easily by 
making simple electrical and piping connections, 


LOOK AT THESE 6 PACKAGED ADVANTAGES 


No refrigeration work required (Units are com- 
pletely wired, piped, dehydrated, charged and 
tested at the factory to meet specific operating 
conditions. Refrigerant line connections are welded 
for permanent leak-proof protection. 


Only simple connections needed = Units arrive 
ready to run as soon as simple electrical and water 
piping connections are made. Ductwork is easily 
attached to flanged openings when required. 


. . *,¢ ° a hl . 
Provide complete air conditioning = ‘hese all-in- 
one-package units can cool, filter, dehumidify and 
circulate the air. They can be equipped with hu- 
midifiers, heating coils and dampers as required. 


TRANE COLD-GENERATORS Com 
plete, assembled water chillers for 
comfort or process systems. Fac- 
tory engineered, wired, piped, 
refrigerant-charged. Require only 
simple plumbing and _ electrical 
connections. 6sizes from LO h.p. up. 





Fit into less space You get real savings in space 
and weight. 20-ton capacity unit fits into floor space 
smaller than 3!.° x 6’. 


. 
Smooth, quiet performance is assured by perfectly 
balanced compressors and fans, rubber mountings 
and sound-muffling glass fiber insulation, 


Undivided responsibility Assembled in a single 
cabinet, the reciprocating compressor, condenser 
fans and cooling coils are engineered and exactly 
matched for use together. You get the undivided 
responsibility of a sing/e experienced manufacturer 
for the entire system. 








TRANE CLIMATE CHANGERS Year 
round air conditioners that heat, 
cool, humidify, dehumidify, filter 
and circulate air. Can do all or 
any combination of these jobs for 
comfort or process work. Capaci- 
ties from 450 to 22,000 cfm. 


brings you air conditioning...in a package 


The Trane Company, La Crosse, Wisconsin e Eastern Manufacturing Division, Scranton, Pennsylvania e Trane 
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ompany of Canada, Limited, Toronto e 87 U.S. and 14 Canadian Offices 
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GENERAL ASSEMBLY AND CONFERENCE BUILDINGS 


ARE REGULATED BY POWERS 


‘Pneumatic Systems of 


AIR CONDITIONING CONTROL @22Ooeo eo @ 


IN this famous international forum the engineers have 
succeeded in supplying optimum atmospheric environment for 
peaceful discussions which may help bring about a better world. 
Many meeting and conference rooms and other spaces are indi- OUFTD 
vidually controlled by Powers pneumatic thermostats. Dry bulb 
temperatures are set at the control panel with a Powers Series 
100 Indicating Controller. Outside air is used for cooling during 
the intermediate season. Relative humidity is controlled during all 
seasons of the year. The seasonal changeover to summer, interme- 
diate or winter is made with switches in the central control room. 
Experience gained by Powers here and in many other important 
large and small buildings may be helpful to you. Next time a 
temperature or humidity control problem arises, contact POWERS 
nearest office. There’s no obligation. 


70 Powers Control Panels 


i my « mpilete air conditionir j 
PHOTOS BELOW: (1) Translators in Air Conditioned Glass Booths ystems ar ‘ on 


2) Security Council Chamber iat UN. Gauas 
(3) Trusteeship Council Chamber (4) Economic and Social Council Chamber. 


a" 


Se ate eel rs 
























tor beffer 
drainage lines 
CHASE COPPER TUBE fm i 


Corrosion-resistant, 
of course! 


\ 


CHASE 


Entire system lightweight, 
easily installed! 
Smooth inside surfaces 
assure even flow! 


-—— — — 
-_ ~~ 





/ 


Fittings trim and 
compact! 


Chase Copper Tube with Chase Solder- 
Joint Fittings for waste, vent and soil 
lines can be installed rapidly ... more 
economically...do a better drainage job 
..- last longer. 

You get a lightweight system that can CHASE Copper Fittings are 
water-tight, pressure-tight! 


be easily assembled and handled on the 
job. Pipe and joints are rugged enough 
to take hard knocks. 20 foot lengths 
need fewer joints. 


For complete information, see your 
Chase wholesaler. 






Ne 
: “The = 's Headquarters for Brass & Copper 


Ss os. 
es ia 
ASC srass & COPPER = = ei 


Houston Newark Rochester + (t sales 
WATERBURY 20, CONNECTICUT ¢ SUBSIDIARY OF KENNECOTT COPPER CORPORATION Cincinnati indianapolis New Orleans St. Louis office only) 
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American Blower — a time-honored name in air handling 
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This American Blower Cooling Coil is the dif 
ference between stifling summers heat) and 
humidity and oa delightfully refreshing atmos 
phere. Tt furnishes cool relief for the comfort ; 
Phree types of American Blowes 


Cooling Coils are available: (1) 
Type Wo Water Cods for normal 


of customers or workers im restaurants, stores 
plants, or puble buildings. 


, cooling and dehumidifvine — re 
It Is anot hie rone ol thre le pe riclarbyle high qualits quirement using refrigerated or 
products of American Blower—whose name on naturally cold water, (2) ype 
‘ : ‘ - ; C Cleanalle Water Cod recom 
air handling or conditioning equipment is vour mended for any water suppl 
issurance of lasting satisfaction which tends to deposit: solids in 
; ; tubes and headers; (3) Type A 

Ask at our nearest Branch Office for details 


Direct / rpanston Coil for tse 
with directly «¢ \panded reiriver 
ants. Shown at left is the che 
formed tube support: which pro 
tects tubes and forms a brace 
between casing channels. Write 


for Bull tin 15 4 | 


and data 


AMERICAN BLOWER CORPORATION, DETROIT 32, MICHIGAN 
CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONTARIO 


Division of American Rapiator & Standard Sanitary conronss 








AMERICAN > BLOWER 


YOUR BEST BUY IN AIR HANDLING EQUIPMENT 


AMERICAN-STANDARD - AMERICAN BLOWER + CHURCH SEATS & WALL TILE + DETROIT CONTROLS - KEWANEE BOILERS + ROSS EXCHANGERS 














The HIGH-STRENGTH SHEET 
is Galvanized Steel 


OF all the materials used for ordinary sheet metal work, steel is the stron 
and stiffest 

Phi means that ealvani cd steel has less 
when it is handled. Tt usually requires less bracing o1 


| ul cd in longer SCCTIONS th Wn sheet: WW) rl from other met ils. Steel shi Cl 


( ai 
also have more resistance to damage trom ce nting or punching 


Bethlehem Galvanized Sheets are made of strong, durable steel, either 


plain o1 copper: imine \dded to this steel Is in adequate coating of 7in 
fo cu id QeAINSE COPFFOSION | his combination Proy Ter San CCOnonIIE i} lon y 
| 


1 mater | hor any hind of sheet met i| worl 


tendency {to buckle Ol kink 
stiffening, and can 


Nn vou considet thre excellent quality, thre low Cost and the CUS\ 
if Bethlehem Cralvani ed Sheets, Vou Can see why ther ire 


( 
Wm constant ke 1) mn | \ sh ct ny tal contractors ind | ibricators 


\\ lie 
workal ility 


BE TTILEMEAM STEEL COMPANY, BE THEELIEM, PA. 


On the Pacific Coast Beth’ehem products are sold by Bethlehem Pacific Coast Steel Corporation 





Export Distributor: Bethlehem Steel Export Corporation 
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PICK THE FAN TO SUIT THE PLAN! 















we AXIAL FLOW FAN 


Forms a Straight Duct Section 






For ventilating and Air Condition service, where your 


piping will be straight, this Axial Flow Fan is ideal 
itting in as a section of pipe, it requires little more 
cubic space than does the pipe Buttalo Fans like the 


Type “B° Vaneaxial above, are also relatively light, which 
re luces installation COST. ¢ Iso, this type of fan 1s usually 
efficient in these straight duct runs. Another advantage 
in “Buftalo” Axial Flows is their limit-load characteristic 


you cannot overload them, regardless of system pressure 


The Centrifugal Fan 
like this “Buftalo” Limit-Load Fan, forms 


and other useful information on “Buffalo built-in 90 deg. elbow. If your system is to 


bor Performance Cune 


Axial Flow Fans, write today fot have many curved connections, consider thi 


Engineering Bulletin 3543-( type of fan. Details are in Bulletin 





u rite for your Opy 


BUFFALO FORGE COMPANY 


480 BROADWAY BUFFALO, NEW YORK 


PUBLISHERS OF “FAN ENGINEERING” HANDBOOK 
Canadian Blower & Forge Co., Ltd 





Kitchener, Ont. Sales Representatives in all Principal Cities 
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a. seein nti maiiaal 
Yoloy pipe used for radiant heating 
Ready for placement of pipe sup- 
ports, to be installed before pouring 
concrete floor slabs 





a oa 
Yoloy Continuous Weld Pipe offers distinct advan- nickel-copper steel composition that has proved so 
tayves for radiant heating and snow removal. Its use successful in service in the oil, mining, railroad, 
is recommended whenever piping is concealed—in chemical, trucking and other industries where resis- 
industrial plants, commercial buildings, hospitals, tance to corrosion and abrasion is of prime impor- 
schools and residences. tance. This pipe is easy to thread and fabricate with 


In standard tests Yoloy steel has demonstrated that standard pipe tools. It can be electric or gas welded 
its resistance to atmospheric corrosion is four to six readily. It has high strength and high resistance to 
times greater than that of regular steels. In actual abrasion, shock and vibration fatigue. For further 
installations Yoloy Pipe has demonstrated that it ha information, write or phone the Youngstown District 
a high resistance to many other corrosive conditions Sales Office nearest you. 

For example, Yoloy Continuous Weld Pipe, used as 
a cold water line in a highly sulphurous atmosphere 






in an industrial plant, continued in service and in ex- 
cellent condition for many years. Yoloy Continuous 
Weld Pipe installed in brine lines from wells at a salt 
plant is still in service after several years. 

Yoloy Continuous Weld Pipe is made from the same 


~*~ beer ae 
THE YOUNGSTOWN SHEET AND TUBE COMPANY Soret! Stfices Youngstown 2, Ovo 


Manufacturers of Carbon, Alloy and Yoloy Steel Export Office-500 Fifth Avenue, New York 
COLD FINISHED CARBON AND ALLOY BARS - ELECTROLYTIC TIN PLATE - COKE TIN PLATE - WIRE - PIPE AND 


HL Oh:} 05-0; Wn) :(@) 0) 010s UEP @L@) 00) 0) & MENDED :(@) 0) EDIE) = 0 2) 0 UCI 2 7.W 0 0 ECD - 7,0; (0.000) (OV. UO 0 0,10), Gan) 20.0 25 
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ONLY ZADSCO SLIP JOINTS 


CAN BE UNPACKED AND REPACKED 
AT FULL OPERATING PRESSURE 


® ADSCO is the only manufacturer offering 
a slip-type expansion joint whose packing 
can be removed and replaced at full line 
pressure. In some makes of joints, new pack- 
ing can be added, but when this packing 
becomes old, hard, and useless, it can not be 
removed without first shutting off the pres- 
sure ... Not so with ADSCO’s Piston-Ring 
Expansion Joints, which can be unpacked 
and repacked without the slightest interrup- 
tion of service. Job is done under normal 
working conditions ... but only if ADSCO 
Piston-Ring Joints are used. 


® ADSCO Piston-Ring Joints are available 
in a full range of sizes, with 4”, 8”, or 12” 
traverse per slip, for pressures to 400 psi and 
greater and for temperatures to 800F and 
higher. Slip is completely guided . . . split 
external guide permits smaller manholes... 





limit stops prevent over-travel of slip... ®@ Cail an ADSCO representative or write for 
polished surface can not be scored because Bulletin 35-15H. 

slip is in contact with packing only .. . mis- 

alignment is prevented by both internal and AMERICAN [ISTRICT STEAM COMPANY, [NC. 


external guiding. NorTH TONAWANDA, NEW YORK 
Since 1877 


EXPANSION JOINTS @ HEAT EXCHANGERS @ STEAM TRAPS 





STRAINERS @ SEPARATOR 


METERS 
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* CONDITIONING CONTRACTORS LIKE Allis- 


Chalmers complete drives because they can save 


money and still assure the customer of a top quality 
job without service problems. Allis-Chalmers District 
Office representatives understand the problems of air 
conditioning contractors and offer them help in engi- 
necring exactly the right drive for the application. 
Since all parts of the Allis-Chalmers drive are of co- 
ordinated design and manufacture, they match up and 
fit together quickly and easily, And buying from a 
single source is less trouble . . . means that all compo- 


nents arrive on the job together, ready to be installed. 


ere’s Help on Your 





Allis-Chalmers application engineering 
help plus coordinated design of Allis- 
Chalmers motors, control and Texrope 
V-belt drives saves you engineering and 
installation expense and time... assures 
a trouble-free job. 


Nation-wide Stocks 
Allis-Chalmers District Offices and Authorized Dis- 
tributors maintain adequate stock of all equipment 
commonly used in air conditioning installations. No 
matter where you are located, most items can be deliv- 
ered within 24 hours. An efficient warehouse inventory 
system can locate hard-to-get items in a few hours. 


Certified Service 
Nearly every industrial area in the country has one or 
more Allis-Chalmers Certified Service Shops . . . inde- 
pendent service shops which meet Allis-Chalmers high 
standards for modern equipment, efficient methods and 
business integrity. These shops assure your customer 
of factory-approved parts and service. 

For lower engineering and installation cost... for 
one reliable guarantee of satisfaction on the complete 
drive unit... for quick delivery and top notch service 

.. make your next drive Allis-Chalmers, 


51B6052 
51B6210 


{-} Handy Guide to Motor Selection 
{-] Squirrel-Cage Motors 


{-] Handy Guide to Starters 14B7733 


[|] Reduced-voltage Starters 


{-] Handy Guide to Texrope Drives 
[| Vari-Pitch Drive Engineering Data 


14B7215 


20BG6051 
20B7499 


Allis-Chalmers, Milwaukee 1, Wisconsin 


COMPLETE SERVICE 


Je 
: 
Ee 





Control 
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Drive Problems 









a full range of torque characteristics anda 
wide choice of enclosures and mounting 


methods, Many air conditioning contractors 
are now recommending Allis-Chalmers fin- 
type totally-enclosed, fan-cooled motors be- 
cause of their extremely low maintenance 
costs. Protected from dirt and moisture, 
these motors last longer and require less 
service than standard open types. 


Texrope and Vori- Pitch are Allis Chalmers 


ALLIS-CHALMERS 
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V-belt drive, are available in c 


Texrope V-bel dives, the 





speed changes for seasonal ad 
more versatile performance of all types of 
equipment. The small extra cost is more than 
paid back by reduced adjustment and main- 
tenance time. With either Stationary Control 
or Motion Control Vari-Pitch sheaves, speeds 
can be accurately adjusted quickly and easily 


over a wide range. 


A-4030 


trademarks 
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for 
more 


AIR CONDITIONING 
profits for you 7 











In this air conditioning business, your profits (and ours, too) 
depend upon performance! That's why every performance 





factor — efficiency, economy, long service life, etc. — 

is so carefully considered in the design of Brunner 

air conditioning equipment. You can always depend upon 
Brunner units to protect your profits —no other equipment is 
easier to install, maintain and service on the job. 







Brunner service-proven 
Self-Contained Air Condi- 
tioners in 3 models in 5 
sizes (2, 3, 5,7'% and 10 
H.P.) now available. Easy 
to install... needs only 
water and electrical con 
nections 











The most complete line of 
“open type’’ Condensing 
Units in the world—from 
4 H.P.to75 H.P. Brunner 
CAN MEET your require- 
ment. 






Brunner Application Engineers’ advice and data are available 


on all Brunner Products. This helpful, free service can save 
you many hours of valuable time in estimating and quoting 
on complicated installations. If you're planning air 
conditioning and refrigeration installations it will pay you 
to investigate Brunner. See your Brunner distributor, or write: 
Brunner Manufacturing Company 
Dept. K-53, Utica, N. Y., U.S.A. 


i 
! 
| 
| 
| 
| 
1 
{ 
' 
! 
! 
| 
! 
| 
: IN CANADA: Brunner Corporation (Canada) Limited, Toronto, Ontario 
\ly 


YOU‘LL ALWAYS BE GLAD YOU INSTALLED A BR ax 


SINCE 1906 
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Wall Closet fitting— 
horizontal, single 
type shown with con- 
nection for soil pipe. 


<ploded view of Zurn 
‘all Closet Fitting for 
phon jet closet left-hand, 
rizontal, for soil pipe 
mnections. Also available 
r threaded pipe connec- 
on. 


Pat. and Pat. Pend 


WAY 















THE 





PERFECT ALIGNMENT 
IN ALL 3 DIRECTIONS 


Obtained with Exch Adjustment 
Features of Zurn Wall Closet Fittings 
And Carriers ...For The Support of All Types 
And Makes of Wall Type Fixtures 














a 
adjust- 
Permanent hori- 1 ment of 


rontal alignment hxture 

of each fixture at 90 to 
with all others. Vertical adjustment the wall 
of fixture to any 
required height 
from the floor 


Copyright 1953 





Greaseptor. 


Ine of several types of 
urn Engineered Carriers 
for wall-type urinals. 





Syphon jet closet car- 
rier face plate with 
universal adjustable 
fixture bolts and cor- 
_ rosion resistant ad- 
justable coupling. 


(URN PLUMBING DIVISION PRODUCTS INCLUDE EVERY- 
‘HING FOR DRAINAGE SYSTEMS FROM ROOF TO BASEMENT. 





Area Floor Drain. 


Backwater Valve 
Non-fouling. 





Zurn Horizontal Adju 


URN eres 






ad) , F , 
table Wall Closet Fittings roughed-in in a large Chem 


usually reduce the over-all cost 
of fixture installations 


@ The Zurn Way of installing wall-type 
fixtures practically eliminates the hazards 
commonly experienced and offers these plus 
features and advantages: Flexibility of Zurn 
Systems assures speed in assembly and accu- 
rate alignment in all three directions during 
installation; rigid watertight connections 
insure minimum final adjustments when 
installing wall-type toilets; bulk of assembly 
can be precut in shop; unique waterway 
allowing a 4” vertical adjustment does away 
with numbered fittings. Zurn Systems for 
any make of wall-type fixtures can be 


assembled into an almost limitless variety 
of installations. Installations of wall-type 
toilets have the horizontal drainage line, up 
to where it connects to the stack, installed 
above the floor, behind the toilets, behind 
the wall—no furring in or delays waiting 
for other crafts. 


Zurn Systems are available for installing any 
type or make of wall-type toilet, urinal, 
lavatory, sink, and other wall-type fixtures. 
Write for free bookletentitled, You Can Build 
It and Maintain It For Less A NEW WAY”. 


J. A. Z U R N MFG. CO. PLUMBING DIVISION — ERIE, PA., U. S. A. 


Sales Offices in all Principal Cities 
In Canada: Canadian Zurn Engineering Ltd., Montreal, P. Q. 


#T. M. Reg. U. S. Pat. Of. 





Roof Drain with Supremo Perfect 
Internal : Seal Floor Level 
Expansion Joint; Cleanout. 


High Velocity 
Drainage. 


—------------5 


Over 500,000 Wall-Type Fixtures Now 
Installed With ZURN SYSTEMS In Build 
ings Of Every Type From Coast to Coast 
Write for list of buildings having rest 
rooms with fixture-bare floors 


J. A. ZURN MFG. CO. “Hi, 


Street 





PLUMBING DIVISION 
ERIE, PA., U.S.A. 


Please send me the new Zurn booklet, “You Can 
Build It and Maintain It For Less A NEW WAY”. 


Name and Title 


Company 


City and State 
Please attach coupon to your business letterhead. 
Dept. H.V. 


scone cm esate: dc hse tne eh init seni 
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Less than 
‘ 


1/5 of 1° variation in 
room temperature ? 
7 





THRUSH gee 
Clit’ wr WATER HEAT 


More Livable Space with 
Modern Radiant Heat 


- i 


BUILDS FRIENDS FOR YOU... 


WHEN YOU SELL and install the most modern and economical heating 
system... Thrush Radiant Hot Water... you make friends and boosters for your 
business. Home owners appreciate the level, unvarying temperature 

it provides. There’s no fluctuation ...no overheating, and radiant heat is con- 
stant... regardless of weather changes. Foreed Circulation means 


vositive delivery of heat to every heating unit... and there’s 
I ' 5 4 


q 9) § dy plenty of hot water for kitchen, laundry or bath the 
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whole year through. Ask your wholesaler about 











| | i HT 
Thrush Systems today or write Dept. D-5. 
Thrush Water 


(. Circulator 


S te 4 > 
: [ ay CE ky 








a ey ee a ee 


lot 
PERU e INDIANA 











Flow Control Valve 
with Air Tube 
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a suburban shopping center 
as modern as the 


Ma 
AUTOMATIC TEMPERATURE 





Village Market, LaGrange Park, Illinois; Wm. Joern & Sons, 
general contractor and owner, LaGrange Park; Mittelbusher 
& Tourtelot, architects; Frank W. Riederer, mechanical engi- 
neer; Chicago Conditionaire Co., heating and air condition- 


for its complete air conditioning system ing contractor, all of Chicago. 


The Village Market in LaGrange Park, Chieago’s fastest growing 
western suburb, has been termed “trulv the nation’s most 
modern market place.” The builders, Wm. Joern & Sons, 
realizing modern merchandisers’ recognition of customer com- 
fort as a key requirement in attracting maximum store trafhe, 
have provided complete year ‘round air conditioning in all of 
the 48 retail outlets. 5 of which have been set aside for pro- 


fessional offices which will accommodate 15 doctors and dentists. 







Through s ‘rs heat and winter's chill, temperatures are os : 
Phrough summe eat int — perature , Modern medical facilities are an important part of the 


maintained throughout the entire project, at the optimum level complete community service provided at the Village Market. 
H in the Medical Center, Johnso trol aut ticall 
to insure shopping comfort, by a complete system of Johnson ns eS Ry See ee Sees 
a i i a assures Optimum temperatures in waiting rooms, examining 

Automatic Temperature Control. A total of 45 Johnson ‘T-403 rooms and offices. 


Master room thermostats reset Submaster Controllers on 40 
separate central fan air conditioning systems to produce just 
right temperatures at all times. The 400 tons of refrigeration 
required for summer cooling is under the control of Johnson 


“Record-O-Stats” and “Pneumatic Step Controllers” 


Johnson “Planned-for-the-Purpose’” Control Systems are 





designed specifically for each individual installation. That is 


* 
- 
i¢ 
t 
+ 
+ 
; 
“y 


why vou will find Johnson Control, not only in outstanding 
shopping centers like the Village Market, but in department 
stores and in every other type of public, commercial and 
industrial building. Convenient location, a diversified array of shops and serv- 
ices and perfect indoor weather, rain or shine, with Johnson 


Take advantage of the experience of the Johnson nationwide Automatic Temperature Control! These are the ingredients 
that attract thousands of comfort-conscious shoppers to the 
organization, [t is at) your disposal without obligation. _ % tin PP 


Village Market. 


JOHNSON SERVICE COMPANY, Milwaukee 2. Wisconsin, 
Direct Branch Offices in’ Principal Cities. 





Comfort is a “must” in the suburban branches of the larger 
metropolitan stores. Smart interiors and comfortable temper- 
atures create the best possible shopping atmosphere for 
selling fashion apparel. 





f J / . f 4 
JOHNSON lonchic Femporalure and 


/ 


MANUFACTURE + APPLICATION + INSTALLATION + SINCE 1885 hee Conmndtonmng CONTROL 
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The York High-Velocity 
System permits each 








room occupant to con- 





trol climate and was in- 








stalled with the minimum 






haat 3 bas 
ib ' a ORs, amount of dislocation to 
Ht arhkke 

SHEED 
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ihct: the normal running 
‘ seers operations of the hotel. 


The Netherland-Plaza 
Can Help Solve Your Air Conditioning 


Problems 





Fifteen years of York performance in the public rooms of 
this world-famous hotel led to the recent selection of York 
equipment to air condition 14 complete floors of guest rooms. 





York had the precise system for this important job because 
York has taken the compromise out of air conditioning. You 
need not put up with forcing a svstem to fit your building, or 
changing the building to fit a system. 


Working with the industry’s wides! range of equipment, 
York Engineers can recommend the precise svstem, or combi- 
nation of systems, that give better performance, longer life... 
usually at lower initial investments and operating costs. 


Your nearby York Engineering Office will be happy to work 
with vou. It will save vou time, money and worry to put your 
air conditioning problems in’ the capable hands of York 
Engineers. The number is in) your Classified ‘Telephone 
Directory. Or write to York Corporation, York, Pennsylvania, 

@ @ e 


York Certified Maintenance. York assumes the responsibility of keeping 
York equipment in first-rate condition under the economical York Certified 
Maintenance Plan. For a known-in-advance charge, equipment is checked 
regularly, reports and recommendations submitted in writing; necessary 
repairs made with genuine York parts. 


YORK AIR CONDITIONING AND REFRIGERATION | 
HEADQUARTERS FOR MECHANICAL COOLING SINCE 1885 or 
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m# LEADERS o+ moesrae 






Ford Motor Co. new foundry and 
engine plant at Cleveland, Ohio. 


.. USE heating specialties 





WHEN large industrial projects are planned, leading architects and 

engineers design the buildings and select the equipment, and Sarco No. 1141 

many top executives must approve the specifications. Radiator: Veive 
Sarco is proud to be listed in so many of these top rank industrial 

specifications, covering steam traps of several types, radiator valves 








and strainers for space heating and air conditioning as well as Sarco Type FT 
temperature controls for process work and hot water supply. aoe 
For example, at Ford Motor Company’s new plants in Cleveland, 
Sarco Specialties are installed throughout. 
Sarco Company, Inc., Empire State Bldg., New York 1, N.Y. gg Ae 
Branches in principal cities. Sarco Canada Ltd., Toronto 8, Ont. Bucket Trap 
@ A FEW OF THE WORLD LEADERS WHO USE Sarco Pipe S 
Line Strai 
SARCO PRODUCTS IN THEIR NEW PROJECTS ARE: irae 





U.S. STEEL CO. Sarco 








Sarco 
WESTERN ELECTRIC CO ar Sarco Type 24-30 
Temperature Regulator 














BETHLEHEM STEEL CORP Sarco 405 











PRATT & WHITNEY AIRCRAFT Sarco 








vr 
v 
FORD MOTOR CO. Sarco oad 
v 
v 
4 





ALUMINUM CO. OF AMERICA Sarco 
Ps CARGO saves steam 


sarco quality assures satistac:ion 
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H Leo F. Abrams, architect 
e Natkin & Co., heating contractors 
AMPTON GARDENS, St. Louis alianianeen foe 


Oe. 


MODEL F 


3,200 AIRTHERM CONVECTORS 


selected to comfortably heat the 500 dwelling units 
of this new, self-contained residential 
community for Mid-America 








Here Airtherm Convectors fit functionally into the handsome Colonial design, 
demonstrating their wide adaptability to all types of decor, from traditional 
to modern. Savings in labor and installation costs were made possible 

by Airtherm's simplicity and ease in handling and connecting. 

Airtherm Convectors are available for wall, recessed, or 

free-standing installation. 





For Heating Satisfaction... 
Think First of 





Oil or Gas Horizontal Type Vertical Type Centrifugal Fan 
Direct Fired Heaters Unit Heaters Unit Heaters Type Unit Heaters 





irtherm 
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AIRTHERM MANUFACTURING COMPANY 


722 South Spring Avenue © St. Louis 10, Missouri a 133 

















ROCHESTER GAS & 
ELECTRIC SPECIFIES. . Gee 


ee =“ ee) 


GUN-PAKT 
EXPANSION JOINTS 











USER OF GUN-PAKT JOINTS SINCE 1935 
ORDERS 16 MORE FOR NEW STEAM LINE 


This prorhinent New York State utility has been using Yarway 
Gun-Pakt Expansion Joints for the past 17 years. Now they 
have ordered 16 more (12"’, max. working pressure 400 psi) 
for a new steam distribution line in their expanding system— 
pretty good proof that Gun-Pakt Joints give trouble-free, 
economical service. 


Central station heating plants, institutions and industrial 
plants all over the country are finding Gun-Pakt Joints offer 
maximum protection with minimum’ maintenance. 
Gun-Pakt Joints are rugged, strong joints. They offer 
freedom from shutdowns because they are serviced under 
full steam pressure. Maintenance costs are low; one 
utility that kept accurate records found their maintenance 
costs to be only 65c per year per joint! 


To service a Gun-Pakt Joint you simply insert a plug of 
packing, twist a wrench, and the joint is tight... the job 
done... all without taking pressure off the line. 


Yarway engineers, conveniently located near you, are con- 
stantly working for better, more profitable steam plant oper- 
ation. Call on your Yarway man for friendly, helpful advice. 


Yarway Gun-Pakt Expansion Joint installed 
YA R N A L L-WAR I N G Cc oO M PA N Y in Rochester Gas & Electric Corporation's 
. ‘ Broad St. subway line. 10” joint, 225 lbs. 
104 Mermaid Avenue, Philadelphia 18, Pa. pressure, 450°F. . 
Branches in principal cities 














HOW A SMALL PLANT SAVES BIG MONEY — 
BY BURNING COAL THE MODERN WAY! 


‘Modernizing our coal installation cut monthly fuel bills 
from $777 to $650...labor costs from $120 to only $40!” 








says Mr. William C. Musch, 
Chief Engineer, Allen Memorial 
Hospital, Waterloo, lowa. 


Here’s Allen Memorial Hospital's new 
steam plant. Boilers are fired by pneu- 
matic spre ader stokers. The plant now 
operates with 4% the manpower formerly 
needed. Compared to the old installa- 
tion, the new equipment saves 18¢ on 
every thousand pounds of steam gener- 
ated. The savings realized by this small 
plant will pay for the entire installation 


in 714 years. 








nny 





If you operate a steam plant, 


® Whether you plan to modernize your steam plant, . . 
— : you can't afford to ignore these facts! 


or build a new one... whether you burn a lot of fuel, 





: : COAL i : ' 
or a little... you can cut a big percentage from your L in most places is today’s lowest cost fuel, 


: ; COAL resources in A i 
* ae ianiiiaimaiall. merica are adequate f _ 
operating costs by using up-to date coal equiy hundreds of years to come. yepbiaianatiaiciees 


A consulting engineer can show you how you can COAL ae 
) ' production in the U.S. A. is high i 
. SA. ghly mechanized and b 
y 


cut labor costs to a minimum with automatic coal- far the most efficient in the world. 
and ash-handling equipment... how you can get more COAL ca will therefore remain the most stable of all 
< veils. 


steam for every dollar when you burn coal in a mod- COAL ji 
' 1 is the safest fuel to store and use. 











ern installation designed to meet your specific needs. COAL te the fuel thes tad 
Of all fuels ly coal has ¢ le reserves for the for with et ustry counts on more and more— 
all fuels, only coal has ample reserves for the modern combustion and handling equi 
é . ; the i vipment, 
future. And to produce this coal, America has the e inherent advantages of well-prepared coal net 
r ae : * even bigger savings. 
world’s most efficient coal industry. That means that \ 
coal users, unlike those committed to other fuels, get yo 
the advantages of dependable supply and relatively BITUMINOUS COAL INSTITUTE 


more stable prices—now and for the future! A Department of National Coal Association, Washington, D. C. 


a FOR HIGH EFFICIENCY tj FOR LOW COST 
YOU CAN COUNT ON COAL! 
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WE TAKE OUR OWN MEDICINE... 7) 
AND EVERY DAY, TOO! cmfod. 


Temperature control is the key to precision manufacturing. That’s why 


every Chrysler Airtemp Compressor is machined, assembled and tested 
ina completely Air Conditioned Factory! We 
What's the result? The best air conditioner made today . . 


\ 
. one that gives \ / 

. . . : : \ / 
year after year of trouble-free, dependable operation. Here's why: \ FOR / 
e@ Dust and dirt—enemies of trouble-free operation—cannot get into the \ / 
compressor during assembly. \ PROFIT, 
e@ Components do not rust or corrode from contact with moist hands \ / 
during either manufacture or assembly. \ 


@ Tools, jigs and fixtures remain constant regardless of temperature vari- 
ation... thus assuring quality that is always the same day after day. 


e@ True precision assembly . . . better work . . . result from high employee 
morale at Chrysler Airtemp. This is due to elimination of excessive heat 
and humidity. 


Features like this are your assurance that you're selling the best when you 
sell Chrysler Airtemp. Get all the facts now. 


“Packaged” Air Conditioners 
Six models from 2 to 
15 H. P. capacity meet 
most cooling needs 





AIR CONDITIONING e HEATING 
for HOMES, BUSINESS, INDUSTRY 
Airtemp Division, Chrysler Corporation, Dayton 1, Ohio 








| Airtemp Division, Chrysler Corporation Ma 

P.O. Box 1037, Dayton 1, Ohio 

| Please send full details on the Chrysler Airtemp Comfort Zone 

| “Packaged” Air Conditioning proposition. 

| Name ee 
Guaranteed by ” | 
Good Housekeeping | Address Phone — 

2 as aoveanssto SS | 
| City Zone State 
' 
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Dual «Triple Fuel Firing 


uses OIL, GAS or COAL 





Fuel switch saves *510 
in two months... 


With this Iron Fireman installation the Hyde Park 
Laundry ible to burn coal, oil or gas at any time 
desired. Steady steam supply is required for bot! 


heating and processing 


Hyde Park Laundry, Chicago, cuts 
costs by quick changeover 








: “Our past experience with our Iron shif om one fuel to anothe ) 
GAS, Olt, COAL. Equipment includes Ring Type ir] experience wi hifts from one fuel to another your 
xas burner, Rotary oil burner, and Pneumatic Fireman stoker led us to investigate steam plant can shift with it for the 
Spreader coal stoker. Coal is automatically dried, 





preheated ¢ 


conveyed from bunker to boiler. No your gas and oil units along with long pull if necessary. Or you can 
manual handling; 


no costly conveying equipment 





several other makes,”’ writes Mr. change fuels every day when desir- 
Morris Tabas, Manager of the Hyde able. This is routine practice in 
Park Laundry. “Now we have tron many companies where the gas sup- 
Fireman three-fuel operation— coal, ply is reduced during peak periods. 
gas and oil. With quick changeovers 


we needn't fear shortages, strikes, Avoid costly shut-downs 


at have you. . 
or what have you . Fuel emergencies, due to interrupted 
“During a two-months’ period , , ; 

‘ or short supply, can be disastrous. 
when we took advantage of seasonal 
Yet protection may cost little or 
gas rates, our fuel cost was $690 as , rh ' he fuel ; 
nothing when offset by the fuel anc 
compared to $1,200 with other fuels 8 


labor savings of Iron Fireman multi- 





for a like period and load.” ; 
ple fuel firing. 


shar Seuak of elaet Mees hae tee ee Burns all fuels efficiently For further information write Iron 
dle ~y : = which is completely wired and Efficiency ratings are high with oil, Fireman Mf Co.. 3072 West 106th 
gas or coal. As price advantage Street, Cleveland 11, Ohio. 


Fireman 


AUTOMATIC FIRING 
HEATING, PROCESSING, POWER 





GAS-Oll BURNER. Ring Type eas burner and 
Rotary oil burner on single mounting. Fuels can be 


shifted 





ckly, with no loss of ethciency 
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PIPE FITTINGS 


maximum service 
assured 

by metallurgical 
soundness 





Sound metallurgy ... the result of unsur- 
passed facilities and advanced laboratory 
controls... provides the maximum of de- 
pendability in) Ladish Controlled Quality 
fittings. Every phase of metal quality... 
composition, structure and physical proper- 
lies... is continuously safeguarded — and 


certified proof of metallurgical integrity is 





available to users of Ladish fittings. 








TO MARK PROGRESS 





* 


THE COMPLETE FITTINGS LINE 
PRODUCED UNDER ONE ROOF...ONE RESPONSIBILITY 











CUDAHY, WISCONSIN 


MILWAUKEE SUBURB 





District Offices New York « Buffalo « Pittsburgh « Philadelphia e Cleveland « 


St. Lovis « Ationta ¢ Houston e Tulsa e Los Angeles © San Francisco « Havana « Mexico City « 

















Sstt2a 





springs 


FOR LONGER LIFE 





Type ET150 
Temperature 
Regulator 





a 
SPENCE ENGINEERING 
COMPANY, INC. 


WALDEN, NEW YORK 


A few 
other design 


—— features: 


In the Spence Regulator, the springs 

are out of the path of the steam or other 
fluid flowing through the valve. They 
operate at low unit stress for exceptionally 
long life. This is only one of the many 
Spence design features that assure 
dependable, accurate regulation year after 
year. That means less down-time, less 

time and money wasted on replacement 
of parts. 


Spence makes a wide line of automatic 


_ regulating valves: Pressure, Temperature, 


Differential Pressure, Back Pressure, Pump 
Governor and many other types. Write 
for bulletin 100 giving full details. 

le 





/ 
SECO METAL SEATS AND DISCS— 
Durable SECO Metal resists wiredrawing. 
More than twenty years of experience 
in thousands of installations has failed to 
produce a single case where SECO Metal 
has been cut by steam. 


LARGE BALANCED METAL DIAPHRAGM 
located in a cooled zone with a condensate 
seal above and below it, never has to 
be replaced under normal conditions. 


PACKLESS CONSTRUCTION—All Spence 
main valves and most pilots are built 
without stuffing boxes. This minimizes 
friction . . . reduces valve stem wear 
and eliminates time-consuming maintenance. 














ULTRALITE INSULATION 


The textile type glass fiber 

insulation adaptable for on, 
most industrial insulation a 
needs. Fire resistant - Rot 

proof - Vermin proof - Vi- 

bration proof - Corrosion e 
resistant - low moisture “np 


°o 
absorption - Permanent actye™ 





= 
a 


“WHERE TO BUY IT” 


Duct Insulation 
and 


Your nearest distributor is listed in the 
yellow pages of the telephone directory in 
the following cities. 





d 


. Duct Liner 





eoedelivered when and where 


you need them, 


from on-the-spot stocks! 


Something worth keeping in mind during the rush 
season for heating and air conditioning is this: Stocks of 
Ultralite glass fiber insulation in 46 cities are 


as near as your phone! 


And you'll like working with Ultralite Duct Insulation 
and Duct Liner. These superb thermal and acoustical 
insulations have every characteristic that makes application 
easy and quick. They’re light, flexible, resilient. 

You can cut them with a knife... run them quickly 
around curves and corners . . . adhere them to metal with 


adhesives, screws and washers, or wires. 


Try Ultralite insulation, and you'll learn why it goes on 
faster, easier and cheaper than any insulation you've 
ever used! Call your local Ultralite distributor 


for friendly service and prompt delivery. 


Kansas City, Missouri 


GUSTIN- BACON 


210 West 10th Street 
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ALBUQUERQUE, New Mexico 
ATLANTA, Georgia 
AUBURN, Maine 
AUGUSTA, Georgia 
BALTIMORE, Maryland 
BATON ROUGE, Louisiana 
BEAUMONT, Texas 
BILLINGS, Montana 
BIRMINGHAM, Alabama 
BOSTON, Massachusetts 
BUFFALO, New York 
BURLINGTON, Vermont 
CHICAGO, Illinois 
CINCINNATI, Ohio 
CLEVELAND, Ohio 
COLUMBUS, Ohio 
DALLAS, Texas 
DAVENPORT, lowa 
DENVER, Colorado 
DETROIT, Michigan 

kil, PASO, Texas 

FARGO, North Dakota 
FORT WAYNE, Indiana 
FORT WORTH, Texas 
HOUSTON, Texas 
INDIANAPOLIS, Indiana 
JACKSONVILLE, Florida 
KANSAS CITY, Missouri 
JOPLIN, Missouri 
LAFAYETTE, Louisiana 
LEWISTON, Maine 
LITTLE ROCK, Arkansas 
LOS ANGELES, California 
LOUISVILLE, Kentucky 
LUBBOCK, Texas 
MEMPHIS, Tennessee 
MIAMI, Florida 
MILWAUKEE, Wisconsin 
MISSOULA, Montana 
MOLINE, Illinois 
NASHVILLE, Tennessee 
NEWARK, New Jersey 
NEW HAVEN, Connecticut 
NEW ORLEANS, Louisiana 
NEW YORK, New York 
OKLAHOMA CITY, Oklahoma 
OMAHA, Nebraska 
ORLANDO, Florida 
PHILADELPHIA, Pennsylvania 
PITTSBURGH, Pennsylvania 
PHOENIX, Arizona 

PORT ARTHUR, Texas 
RALEIGH, North Carolina 
RICHMOND, Virginia 
ROCK ISLAND, HUlinois 
SALT LAKE CITY, Utah 
SAN ANTONIO, Texas 
SAN FRANCISCO, California 
SAVANNAH, Georgia 
SEATTLE, Washington 
SHREVEPORT, Louisiana 
SPRINGFIELD, Missouri 
ST. LOUIS, Missouri 

ST. PAUL, Minnesota 
SYRACUSE, New York 
TAMPA, Florida 
TRENTON, New Jersey 
TULSA, Oklahoma 
TUCSON, Arizona 
WASHINGTON, D. ©. 
WICHITA, Kansas 
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Minneapelis. Mine 
ee 


Of Milwarker 


‘ ~ 
Chicago. ! 


1, Tex. @ 





Meami, Fla. 


C, 
M Quay ...A GREAT NAME COAST-TO-COAST 


in heating, air conditioning and refrigeration! 








You're in good company when you specify McQuay’s _ efficiency .. . dependable performance . . . customer 
proved and preferred heating and air conditioning satisfaction. Link your good name with McQuay’s 
products. McQuay is proud of its good name in the through the McQuay representative in your terri- 
industry —and fully prepared to back up its claim tory... youcan put full confidence in him when you 


that the exclusive Ripple-F in Coil construction of its — are confronted with a problem, whether it’s selling 
products is positive assurance of high heat transfer — help, technical advice or quick action you need. 


/ 
C, 







AN HEATING 
~~? 






AIR CONDITIONING 


INC. REFRIGERATION 
re 


1619 Broadway N. E., Minneapolis 13, Minn. 3/ 
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E. P. MURR G. V. SUTFIN O. R. HALBERG M. L. GREENBERG J.B CONRAD LB HOFFMAN 
E. P. Murr, G. V. Sutfin Co., The Halberg Co., M. L. Greenberg J. E. Hurston Co., Hoffman & Hoffman, 
Denver, Colorado Austin, Minn, Cincinnati, Ohio Brooklyn, N. Y. Port Chester, N. Y, Nashville, Tenn Greensb N. ¢ 
C, = F, 
* ea y 
: 4 . 
F. M. NEIL E. LILYGREN H. G. RICHARDSON BL EVANS E. FEINBERG 
Marshall, Neil & Pauley, CN. Rink Ce Thermal Engineering Co Bruce L. Evans Thermalair Engineering Cog 
REPRESENTATIVE ica ected aaa 
-. hy 
. 2 
ev  F 
» ESA A oe 
J. L. FRISSE | ML. BRYNER & 4. TVG | W. A. PREE R_ E DONIE D H THIELE P A CHAPMAN 
Thermal Products Co., | Thermal Engineering Co., J. P. Ashcraft Co., Twin City Sales Office, | Donie Engineering Sales, Domer H. Thiele Fou A: Channon & 
Cleveland, Ohio Salt Lake City, Utah | Fort Worth, Texas Minnecp Minnesota indianapolis, Indiang Pittst gh, Pennsylvania Associate 


Johnson City, Tenn, 





> 
Cc. N. RINK K. BASS J. S. ADAIR Vv. A. MORROW W.R. OUSLAY WN. PAULEY Vv. CARNS 
C.N. Rink Company, Industrial Sales & James S. Adair Hoffman & Hoffman, W. M. McMurry & Co., Marshall, Neil & Pauley, Boyd Engineering Co, 
Philadelphia, Engineering Co, | New Orleans, Lousiana Columbia, S. G Miami, F jig al ton, Texas Phoenix, Arizona 


Pennsylvania Buffalo, N. Y. 






coal 


Ba) 






yay, 
Aye 


axe 





S. FOULGER Vv. P. BOLTON J. E. HURSTON JL. HARVEY KH. NORBY R. A. BASS LR. RESNICK 
Thermal Engineering Co., Controlled Air Co, J. E. Hurston Co, John L. Harvey Co, K.H. Norby, Industrial Sales & Louis R. Resnick 
Salt Lake City, Utah Sen Francisco, Calif Memphis, Tennessee Spokane, Washington Seattie, Wash Engrng. Co Milwaukee, Wisconsin 
Buffalo, New York 





& }, 
» 


* 





4a, 





J. G. TRAWICK FJ. COMMAGERE w.e& BOYD BM. PACKTOR L. R. GEISSEN- T. W. McCLUNG J. L. MARSHALL 
G. Trawick & Co, Felix J. Commagere, Boyd Engineering BM. Packtor Co., HAINER Brod & McClung, Marshall Neil & 

Birmingham, Alabama Atlanta, Georgia Co, Inc, i New York, NY i L. R Geissenhainer, Portiand, Oregon Pauley Inc 
E! Paso, Texas Boston, Mass. Houston, Texas 





? 
H B HOFFMAN A.J. PITTMAN J.P ASHCRAFT C.t. NEILL | TH CREEARS 
r Hoffman & Hoffman, J. V. Trawick & - J. P. Ashcraft Y Neill Equipment Co, T. H. Creears 
Chicago, lilinois i Greensboro, N.C Birmingham, Ala Dalias, Texas Omoha, Nebraska | Los Angeles, Calif, 
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G PUMPS perform unusual service / 








N 
in United Nations — Meeting Halls Building 


@ Looming skyward on the east side of 
Manhattan in New York City is the United 
Nations Building seen in the center of the 
above photograph. It stands on the bank of 
the East River which supplies water for the 
air conditioning system. 
























The salt water from the river flows through 
conduits to the third basement level where 
it passes through rotating drum type screens 
which screen out foreign matter from the river 
water. When the rotating screens become 
clogged with fine particles, the two Deming 
Vertical Turbine Pumps shown in the view 
at the left go into action to wash the 
screens clean. 


Each Deming Pump delivers 200 gallons per 
minute against a 35 foot head. Pumps are 
powered by 5 H. P. motors. 


This application of Deming Vertical Turbine 
Pumps is another example of their wide 
diversity of uses. Designed originally for deep 
well service, these versatile pumps are used ex- 
tensively for handling various liquids, pump- 
ing from tanks, sumps, reservoirs, rivers and 
other sources. For details of construction and 
operation, write for illustrated Bulletin 4700. 


THE DEMING COMPANY 
558 Broadway e Salem, Ohio 





PUMPS - WATER SYSTEMS - RELATED ACCESSORIES 
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INTRODUCING ...the new member of the Dravo Space Heater family 
DRAVO GAS-FIRED 


Suspended Type 


UNIT HEATER 


—for heating and ventilating 
commercial and industrial buildings 











—for process drying 


ZL 
Ys ida 


Now... Dravo Corporation offers you the new Dravo Gas-Fired 
Unit Heater, ideal for installations requiring a heating output of 
68,000 to 172,000 Btu. This new addition, joining the Dravo 
Counterflo Space Heater models, makes available a range of Dravo 
Heaters from 68,000 to 2,000,000 Btu. 


ENGINEERED DESIGN 


The Dravo Gas-Fired Unit Heater is ruggedly constructed with a 
cast iron heat exchanger, cast iron burners and a heavy-gauge steel 
exterior jacket with baked enamel finish... all designed for years 
of satisfactory service. 


EASY INSTALLATION 


The Dravo Gas-Fired Unit Heater is delivered completely assembled. 
Installation requires only hooking up gas connection and exhaust 
stack. Units are wall-hung or suspended from roof trusses to 
conserve valuable floor space. 


DESIGNED FOR SAFETY 


Dravo Gas-Fired Unit Heaters are approved by American Gas 
Association and listed by Underwriters’ Laboratories, Inc. Safety 
pilot turns off gas automatically if the pilot light goes out or burns 
too low for perfect ignition. The cast iron heat exchanger and 
combustion chamber withstand corrosion and will not burn out. 


EFFICIENT OPERATION 


The DravoGas-Fired Unit Heater has a minimum heating efficiency 
of 80°... The draft hood prevents down drafts, absorbs all excessive 
chimney action and conserves heat. The heater delivers the exact 





amount of heat where you want it... when you want it. Auto- 
. matic thermostat controls are available if desired. 
WRITE FOR INFORMATION AVAILABLE NOW 
Get the complete details now des- , Units are available in a variety of sizes from 68,000 to 172,000 
cribing the new Dravo Gas-Fired Btu, equipped with a fan or blower. Blower models are recom- 


mended for installations requiring heated air at greater velocity 


Unit Heater. Use the coupon. or against greater Static pressure. 


. 2 ee ee ee ae ea ee ee ee ee a ee rs 
] Dravo Corporation, Heating Department | 
D RAV Fifth and Liberty Avenues, Pittsburgh 22, Penna. 5s | 
1 (1 want complete information on the new Dravo Gas-Fired 
co: ff * © 8 & TY Oe l Unit Heater. [-] Please send me Bulletin No. OP5S43-02 
: [] Please have a representative call. | 
PITTSBURGH © ATLANTA © BOSTON ® CHICAGO © CINCINNATI | 
CLEVELAND © DETROIT © INDIANAPOLIS © NEW YORK © ins | 
ST. LOUIS © PHILADELPHIA © WASHINGTON | 
Sales Representatives in Principul Cities | | 
| Company | 
] Add | 
City ione tate 
‘i es | ES SED GD GED GED GED GED GED GEES GED GHED GUND GED GERD GED Gu GED GED GED GuD GaD GED GD ewe eum GED GED GED 4 
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There’s 


wall space galore on 
a SE et 





When the heat’s in the floor! 


The prime purpose of a heating system is to 
heat, of course, and radiant panel heating does that 
superbly. But these modern heating systems have 
much more to commend them from a woman's 
point-of-view. And what women want, men get 
for them. 

Because the heating panels of steel pipe are 
concealed beneath the floors or in the walls or 
ceilings, every inch of wall and floor space be- 
comes available for use and decoration. Rooms 
seem larger, as a result, and furniture can be 
positioned in many more ways for complete 
decorative freedom. Women love that, just as they 
appreciate the greater cleanliness because there 
are no drafts, blasts, or hot or cold spots to cause 


Sheed Ripe 
Vs WSL CHUL, 


wall streaks and dirt deposits. 

So, more and more, architects, builders, and 
plumbing and heating contractors are planning, 
specifying and installing “invisible” heating (as 
the ladies call it!), utilizing the natural advantages 
steel pipe offers for radiant panel systems. 

They know that steel pipe has demonstrated its 
durability through more than 60 years of perform- 
ance in hot water and steam heating systems. They 
know that, to the advantage of economy, may be 
added the factors of formability and weldability es- 
sential to satisfactory fabrication of coils and grids. 

Yes, steel pipe is first choice... for radiant heating, 
snow melting and other applications, the most 
widely used pipe in the world! 


A free 48 page color booklet "Radiant Panel Heating with Steel Pipe’’ is available. Write for your copy. 


COMMITTEE ON STEEL PIPE RESEARCH 


AMERICAN IRON AND STEEL INSTITUTE 


350 Fifth Avenue, New York 1, N. Y. 
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PROPELLER 
FANS 














MALNNURREN | 
BITES 


MAdLIRAn ay) a 





Propeller type ventilating fans 
deliver large volumes of air at 
low resistance and low current 

consumption. All wheels are 
machine balanced for smooth, 
vibrationless operation. Made in 2 
types and 7 basic sizes to cover 

a wide range of industrial 
applications. Pressed steel panels 
provide rigid support and simplify 
installation. Totally enclosed 
motors mounted in heavy welded 
wire safety guard. Wheel 
diameters from 12 inch to 48 inch. 
Direct or belted drive. Capacities 
from 675 cfm to 23,500 cfm. 


Penthouses for roof installation of 
nyb Propeller Fans can be 
furnished in 7 sizes. Louvers open 
and close automatically to 
protect fan against the weather. 
Separate louvers for wall 
mounting also available. 











auc 
sees 
Write for Gulletine 


NAF EM 


All New York Blower Company products 
are laboratory tested, accurately 
rated and fully guaranteed in strict 
accordance with Standard Test Codes. 


THE NEW YORK BLOWER COMPANY 


SALES OFFICES * 32nd STREET and SHIELDS AVENUE * CHICAGO 16 
FACTORY, LAPORTE, INDIANA 
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Showing 5-Hp. Conditioner, with 


Chandler's Restaurant and Bar in New 


ducts, installed in a drafting room iA ~~) York, with seats for 250, are cooled 
at Salt Lake City © yl with a Frick Conditioner 


Unit Air Conditioners 


Have built into them 70 years’ refrigerating ex- 


perience: no better units are made today. Preferred 
by commercial establishments everywhere; backed 
by a world-wide organization. Get details about 
these superior conditioners now: there's a size to suit 
your needs. Ask for Bulletin 522. Some desirable 


territories still open for Distributors. 


DEPENDABLE REFRIGERATION SINCE 


Frick Unit Conditioners are Built in 


3, 5 and 7!/. Hp. Sizes WAYNESBORO, PENNA. = U.S.A. 


Also Builders of Power Farming and Sawmill Machinery 


5-Hp. Unit cooling the office and ice cream bar of 
the Madison County Dairies in Mississippi 





Stores, beauty shops, offices and industrial plants 
find Frick Unit Conditioners indispensable 
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FOR FAST LOCAL SERVICE... 


caut YOUR DISTRIBUTOR 
















OUR TUBE TURNS’ 
Distributor carries local stocks 
of equipment and supplies to save 
you the time of ordering » 
from distant points. He succeeds S&® 
through service...thus you can depend 
on him for leading brands .. . products of demonstrated 
value, obtainable in a minimum of time. 

TuBe Turns’ Distributors and Tuprt TURNS, INC. are a 
service-minded team. Call your nearby TUBE TURNS’ 


Distributor for delivery from his local warehouse stock. oaan — 
. tt” ond "TUBE -TURN” Reg. U. S. Pot. OF. 


TUBE TURNS, ING. 22:32" 
9 @ KENTUCKY 


DISTRICT OFFICES: New York « Philadelphia - Pittsburgh « Chicago - Houston + Tulsa + San Francisco * Los Angeles 
Subsidiaries: TUBE TURNS OF CANADA LIMITED, CHATHAM, ONTARIO 
PENNSYLVANIA FORGE CORPORATION, PHILADELPHIA, PA. - KEROTEST MANUFACTURING COMPANY, PITTSBURGH, PA. 
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Amocel 


pipe insulation 
is rugged 
It stays on the job 


A NECESSITY ON MANY JOBS « A PLUS VALUE ALWAYS 





CPOE BRON EIB i i LETH RO 
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J 

\ 

\ 

\ 





UNION ASBESTOS & RUBBER COMPANY 


DEPT. B-5 332 SOUTH MICHIGAN AVENUE, CHICAGO 4, ILLINOIS 
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Powermaster’s 83% efficiency guarantee. 


This battery of 350 HP Powermaster boilers handles the steam 
requirements at the Bayshore, L. I., plant of the Fairchild Engine 
and Airplane Corporation. A.S.M.E. tests at the plant surpassed 


na 


seane sea od 





Gccseaurer 


Otmer 
GUARANTERS 


83% minimum efficiency with No. 6 Oil 
guaranteed only by Aye, 20> 


The ‘‘pay-off'’ on a boiler is its operating efficiency! 


Take a look at this typical efficiency curve of 
Powermaster ...then compare A.S.M.E. tests 
with those of any other boiler! At less than full 
load (which is normal in field operation) notice that 
Powermaster efficiency actually increases. 


There’s a reason for such efficiency. The 
Powermaster is the development of 68 years’ 
experience in boiler manufacture. Continuing 
research and progressive engineering have con- 
sistently been reflected in Powermaster design: 


PACKAGED AUTOMATIC BOILERS 


In sizes to 500 HP; pressures to 250 psi. 


e FIRST to provide the Voriflow air-atomizing burner. 

e FIRST to provide full modulating cam control. 

e FIRST to provide immediate change-over from oil 
to gas firing. 

e FIRST to provide a complete packaged unit. 


Point-by-point, Powermaster welcomes com- 
parison. Before deciding on a new boiler for your 
plant, be sure to get the facts on the new 
Powermaster with Voriflow combustion. Just 
drop us a line and we'll be glad to send you 
complete information. 





ORR & SEMBOWER, INC. ¢ Established 1885 « 980 MORGANTOWN ROAD, READING, PENNA, 
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CRANE 


IRON BODY — WEDGE DISC 


Clamp Gate Valves 


et 





Low in first cost, as well as in upkeep... and 


look at their wide utility— 


DENN 


Use Crane Clamp Gate Walves for steam; hot 








and cold water; crude, fuel, and lubricating oil; 


‘ie 


air, Bas, and gasoline service. 
Also in food and chemical process industries 
for caustic solutions, alkalies, corrosive chemicals, 


and gases. 


You'll find Crane Clamp Gate Valves extra 

rugged, with a strong reinforced body and husky 

stem. Their compact design means a better fit 
for more places... a saving On piping in many ' 

cases. And because of the simplified clamp con- 4 
struction, these valves enjoy wide favor where : 
frequent cleanout is essential. The bonnet as- 4 22 5 }| 

sembly and wedge disc lift out easily—the body W.O re Hi}, 

stays inthe line. Reassembling ts no problem— H es WA | & 
the bonnet joint makes up tight and stays tight. ; 






Wide choice of regular patterns, all-iron or Crane Wedge Disc Clamp Gate Valves 
come in OS&Y, inside screw, and quick- 
opening patterns, all-iron or brass trimmed, 
screwed or flanged end. Sizes up to 4 in 
Working pressures up to 150 p.s.i. satu- 
rated steam, 225 p.s.i. cold service 


brass trimmed. On inside screw all-iron valves, 
an improved self-draining bonnet prevents en- 
trapment of line fluids in the bonnet—protects 
the threads, keeps the stem working smoothly. 
Send for Folder AD 1667 or ask your Crane 
Representative for full details. 


THE BETTER QUALITY...BIGGER VALUE LINE...1N BRASS, STEEL, IRON / for Bi 
the ~ 


CRAN E VALVES 3 THRIFTY 


CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Illinois BUYER 
Branches and Wholesalers Serving All Industrial Areas 


VALVES - FITTINGS + PIPE - PLUMBING 


=] 


HEATING 
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Extra-rugged, lightweight Bundyweld Tubing installs 
easily. Formed by one man, mounted by two, coils 
lie flat for quick, even plastering. Rough handling, 
accidental hammer blows don't dent or split tough 
Bundyweld. 








Run your competition ragged... 
with Bundyweld 
: Ceiling Radiant Heating 


( Ri Now: best chance in years to run your story of dramatic, sound Bundyweld Ceil 
f ‘ competition ragged ... and to keep that ing Radiant Heating appeals to these pros- 
local lead for a long, long time. pects; they've flooded us with literature 








requests, asked for names of local plumbing 
and heating contractors who handle what 
they want 


How? Take on Bundyweld Ceiling 
Radiant Heating, the system that’s made 
all others obsolete. Thousands of users 


know that it’s free of drafts, dust, soot: You'll profit by being the first in your 

SIZES UP that it’s even-temperatured, noiseless in area to reach this mushrooming market 

10 %” 0.0.; operation, economical from first to last; Why not send coupon today for your 
+ that it does away with space-robbing radia- sales-building head start? 


tors and registers; that it postpones re 
Key to Low Cost decorating costs for years. 
Bundyweld is the only tubing 
double-walled from a _ single 
strip, copper-brazed through 
360° of wall contact. It’s 
leakproof, thinner-walled, yet 
stronger. It transmits heat 


quickly, has high bursting SEND FOR ae Ge, 
strength. It saves on material FREE »>——> Radiant Heating Division, Dept. HV-553 


Se a eee al LITERATURE! . Bundy Tubing Company, Detroit 14, Michigan 

Bundyweld are easily formed — —_ 20-page nontechnical brochure explaining Bundyweld Ceiling 
into coils in shop or on job ee 

site. Expanded ends (furnish- 
ed when specified) are quickly 


These enthusiastic users tell interested 
friends, who are among the millions read- 
ing Bundy ads in Better Homes & Gardens, 
American Home and House Beautiful. The Detroit 14, Michigan 


Radiant Heating Division 


Send Bundy technical radiant heating pamphlet 








soldered into leakproof union. Name Title 
Joined, lightweight coils are a 
easily mounted onto ceiling, 
quickly plastered over Bundyweld Address 
Ceiling Radiant Heating City Zone State 
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Cool heads work better here. Unitaire 























® 


Conditioners run quietly and efficiently, 


CUT SUMMER SLUMPS 


WITH THIS VERSATILE AIR CONDITIONER 


How much does one hot, sticky day 
cut your month’s profits? Too much, 
when you consider employee let- 
down. Efficiency suffers in both 
office and plant. But Westinghouse 
Unitaire Conditioners stop these 
losses; keep summer output up. 
The Westinghouse UNITAIRE 
can wring up to 31 gallons of mots- 
ture out of the air daily; keep men 
and machines at top efficiency. It 


provides greater cooling, and re- 


moves more airborne dirt. Built by 
Westinghouse with its proved parts, 
the UNITAIRE gives longer service 
life at lower operating costs. Main- 
tenance is kept to a minimum. 
Youcan get Unitaire Conditioners 
from stock now. Call your nearby 
Westinghouse Air Conditioning Dis- 
tributor. Look in the Yellow Pages 
of your telephone directory. Or write 
Westinghouse Electric Corporation, 
Hyde Park, Boston 36, Mass. 


WESTINGHOUSE 
AIR CONDITIONING 


you CAN BE SURE...1F 7. 


estinghouse 
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@ The MU UNITAIRE, in 10- and 
15-ton capacities, is today’s most 
versatile self-contained air con- 
ditioner. Ten different arrange- 
ments permit air discharge adap- 
tation to job and space require- 
ments. A special Westinghouse 
feature allows 50 or 100 per cent 
capacity operation. 
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Pur Air “FF” Filter-Fold units, as illustrated, may 
be used singly or in any combination to fit the duct 
system you are planning. Accordian-like construc- 
tion provides maximum adsorbing surface. Filter- 
Fold units can be used ina great variety of 


combinations ... single-plane assemblies, 


space-saving V-assemblies or a combination of both 


types. 


Pur Air ACSC* is the only proved method of 
actual odor removal. The principle is simple. . . 
contaminated air passes through activated, coco- 
nut-shell carbon and leaves all odors behind. How 
long units will operate effectively is determined 


directly by the amount of carbon used. A third 


Pur ate 


DIVISION 


BARNEBEY-CHENEY Conpany 


(Successor to American Solvent Recovery Corp.) 


COLUMBUS 19, OHIO 
ADSORBITE DIVISION: producers of activated carbon 
SOLVENT RECOVERY DIVISION: designers and builders of 
solvent recovery systems 
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you need 


Pur hte 


ACTIVATED 
COCONUT-SHELL CARBON 


% Adaptable to any duct system 
% Easy to install 


¥% Over 11 Ibs. of carbon to the 
square foot of face area 


* World’s most complete line 


more of a quality carbon will remove odors a third 


longer before reactivation. 


A continuous 33-year test on the adsorptive qual- 
ities of 15,000 different materials proved activated, 
coconut-shell carbon best for extreme retentivity 
to gas and odor adsorption. Coconut-shell carbon 
provides thousands of surfaces to draw in and 
retain foul odors, gases and impurities from the 
air... all these surfaces are contained in the myriad 
of tiny tunnels which fill each Pur Air ACSC* 
grain. 

Pur Air “FF” Filter-Fold ACSC* Assembly is easy 
to install in small or large ducts. You will find all 
odor removal problems solved quickly and com- 


pletely the Pur Air way. 


* ACSC: activated, coconut-shell carbon 


Pur Air Division Barnebey-Cheney Company 
Columbus 19, Ohio 


Tell me more about odor-removing carbon . 
[} Capacity data on duct units 
[] Capacity data on package units 
[_] Name of local representatives 
NAME 
COMPANY 
ADDRESS ia 
CiTy_ ae = , —_ 
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SS DH / 1953 Marley Aquatowers* 


fond all the way 


Right down the line-in design, construction, performance, avail- 
ability. Marley Aquatowers continue to be the best buy for water cooling 
in the 2- to 60- ton range, as they have been for more than a decade. 


To the carefully engineered design that has made Aquatowers the 
most popular of all cooling units, new important refinements have been 
added. Your Marley representative will gladly explain these improvements 
that assure even greater acceptance for Aquatowers. 





Structural ruggedness is characteristic of the line. All are of heavy 





ae : gauge steel, welded into perfectly integrated units. Interiors are completely 
le . ; protected by a heavy coat of Marmastic compound. 
ae? r Wn ° ° ° 
dy F These well-designed, well-built towers are conservatively rated. 
They will deliver specified performance .. . are guaranteed to do it. This 
ON THE GROUND means that you can select the correct unit for each job. You don’t over-buy 


or overload when you install Aquatowers. 


Write for Bulletin AQ-53A And when you need them, Aquatowers will be available. Pro- 
and name of your nearest ‘ 


Marley Sales Engineer duction schedules and plant facilities have been expanded to meet the most 
optimistic forecasts for the air conditioning industry's greatest year. Aqua- 
towers are now stocked in 30 cities for your convenience. 


"Reg. trade-mark 


The Marley Company 





KANSAS CITY, MISSOURI 


62 MAY, 1953, HEATING AND VENTILATING 











old or new... 


no boiler 1s 
better than | 


Starting with this fact, it is reasonable and practical to 
install the best available boiler tubes—in terms of po- 
tential service life—in any boiler. Since all boiler tubes 
produced by quality mills must and do conform to the 
same specifications for the same job, the choice of a 
better boiler tube must go beyond specifications and 
visible comparisons. Boilers of all types—equipped 
with B&W boiler tubes—have been meeting utility, 
industrial, and every other kind of rugged service 
requirement, large and small, over the years. When 
better boilers are built, you will find them equipped 
with B&W Tubes. 

Say B&W before you say WELDED BOILE! 


TUBES 





THE BABCOCK & WILCOX COMPANY 
TUBULAR PRODUCTS DIVISION 


Beaver Falls, Pa.—Seamless Tubing; Welded Stainless Steel Tubing 
Alliance, Ohio— Welded Carbon Steel Tubing 1A-1759 (A) 
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BARBER 


COLMAN 
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New Pan-American building “breathes” scientifically 
through Barber-Colman ceiling and sidewall diffusers 


. 








"Uni-flo” square ceiling diffusers are used through- Beceesed units ere 


out the building, some between light troffers, others 


inocon spe nous, harmo 


replacing acoustical ceiling sections. Due to Barber- 





Colman’s unique deflection control dise on supply 
units, adjustments from vertiéal to horizontal dis 


¢ harge are madee asily M ithout« hangein appearance, 
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Air distribution, skilfully engineered to meet climate 
and oceupaney requirements, is a noteworthy fea- 
ture of the new Pan-American Life Insurance Co. 
building in New Orleans. 

Some of the 604-°U ni-flo” square ceiling diffusers 
are used for return air. The remainder of these 
diffusers are used to supply air uniformly, quietly, 
etheiently. Each of the latter is equipped with an 
exclusive deflection control dise which permits ut- 
most flexibility in establishing air patterns from 
horizontal to vertical, after installation. Uneom- 
fortable drafts. corner smudges are eliminated. 

Counteracting solar heat through the vast glass 


e\pan-es, and permitting oceupants individual con- 


trol over air supply to offices, is the function of 
524 knob-operated, sidewall type “Uni-flo” diffusers 
in the window stools. Sponge rubber vasketed to 
prevent leaks, with a removable core for cleaning 
purposes, these double deflection diffusers are of 
attractive design, rugged in construction. and engi- 
neered for maximum adjustment within a sate range. 

An additional 90 “Uni-flo” side wall diffusers 
were specified for auditorium, print shop, paper 
storage, and engine room areas. Some 20 door 
grilles for air return completed the project, 

For data on Barber-Colman’s complete line of 
expertly engineered grilles, registers and diffusers 


phone your neal by field office, or send ¢ oupon below. 


Knob-operated ‘'Uni- 
flo” sidewali diffusers in 


window stools permit indi- 
vidual control of air supply. 


Return air grille in rear of company auditorium, one of 110 
sidewall and coor grilles installed in life insurance building. 


"Uni-flo”’ double deflec- 
tion sidewall diffuser has 
removable core. 


"Uni-flo"’ Sight-Tite grilles 
in doors assure privacy. 





BARBER-COLMAN COMPANY, ROCKFORD, ILL., U.S.A. 
Dept. F, 1102 Rock St. + Field offices in principal cities 


[_] Please send new data bulletir Nn engineered air 


"UNI-FLO”" ENGINEERED 
tribut equipment, F. 4471-1 


Air Distribution | 


BARBER 





COLMAN 


Air Distribution Products »« OVERdoors & Operators - Automatic Controls 
Aircraft Controls + Industrial Instruments +» Small Motors +« Molded 
Products + Metal Cutting Tools + Machine Tools + Textile Machinery 


City _ State 
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The First Church of Christ Scientist in West Palm Beach where 


i an Acme heat pump maintains year ‘round temperature control. 





One view of the Acme heat pump installation. 


EVEN HLoripa’s CLIMATE IS IMPROVED 


Heating and cooling requirements of 
Florida buildings call for an instal- 
lation that can handle efficiently the 
variable loads and long operating hours of the sum- 
mer months without sacrificing economy of opera- 
tion when the heating cycle becomes necessary in 
the winter months. The Acme heat pump of the First 
Church of Christ Scientist in West Palm Beach meets 
those requirements. 


The unit installed by John H. Couse, one of 
Florida's oldest Air Conditioning and Refrigeration 
contractors, is designed around an Acme Dry-Ex 


AIR CONDITIONING 
REFRIGERATION 





by Acme HEAT PUMP 


Water Chiller and other proven components. The 
Consulting Engineer on the installation was John O. 
Brey of Tampa, Florida. During the cooling season, 
the equipment will produce approximately 60 tons 
of cooling and its heating capacity in the winter is 
approximately 765,000 BTU hr. Mr. Couse reports 
that the year-round performance has been very 
satisfactory. This is just one of many efficient Acme 
installations. When you specify on your next job, 
investigate Acme first. 


py ACME INDUSTRIES, INC. 


JACKSON, MICHIGAN 
M34. of a complete line of Aa 








& Me gut 
<_—> A. 
icact Qenaeiion 4 
und Flooded 


< (Dry Ex 


C 1 Chiller Ch , 
Evaporative ¢ ndensers ’ $ 
¢ ling Towers Meat Exchanoers 
Floor-type Unit Coolers Oil Separators eee ee 


Pipe Coils 


Conditioning and Refrigeration Equipme nt 
€ 4 m fx 


. _ Re te Room 
Flow-Cold Liquid Condit 
Chillers 


y 


* ae se ‘ 


Packaged Liquid 
Chillers to 225 tons 


ner 


Continuously serving the refrigeration and air conditioning industry since 1919 
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| ANOTHER 


HALSTEAD & 
MITCHELL 






PRICED FOR THE HOME MARKET 


Price-wise these Halstead & Mitchell Residential 

Cooling Towers throw open huge segments of the 

home and small building market to air- 

conditioning. Here is the development for which the industry 
has been waiting. Check prices today! 


NOW REQUIRED IN MANY AREAS 


Residential Cooling Towers recirculate 

. meet requirements of municipalities which 
prohibit wasting cooling water to sewers 
And low cost H&M units take residential air conditioning 
to the suburbs and rural area 

. recirculate from a cistern if need be! 


precious water 


MADE FOR REAL OPERATING ECONOMY 


Economical, lastworthy . . . low operating cost matches 
low initial cost. Efficient gravity-type distributing 
pan eliminates windage loss since atomizing by spray nozzle is un- 
necessary. Low pump head pressure is another 


bonus of gravity distribution. And maintenance is a snap! 


HEATING AND VENTILATING, MAY, 1953 


Halstea 


20 Year (ruarantee! 


ON THE WETTED DECK SURFACE 


New! 2 thru 15-Tons 


FAMOUS HALSTEAD & MITCHELL QUALITY 


Here's a// the quality for which Halstead & Mitchell Cooling 
Towers are world famous including the 20-year Guarantee 
on the wetted deck surface of pressure-treated creosoted wood, 
against attack by rotting or fungi growth. Stainless steel fans 
and shafts, plus individual cabinet coatings of Vinsynite, Vinyl 
Zinc and chlorinated rubber add important years of life. The 
complete assembly is with Everdur bolts . . . disassembly 
is easy even after years of service. 


AT LEADING WHOLESALERS EVERYWHERE 


Write for descriptive bulletin from Halstead & Mitchell, one 
of the world’s largest manufacturers of water-cooled Clean- 
able Condensers, and Cooling Towers up through 100-tons. 


0 Hucell 


| ul 
OFFICES: BESSEMER BUILDING ¢ PITTSBURGH 22, PA. 
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In Colonial Virginia, attic boiler room provides 
perfect setting for Steam-Pak Generators 


Two Model SPL-100-5 Steom-Pak Generators 
provide heating and hot water for ‘Colonial 
Williamsburg'’ headquarters of Home Bene- 
ficial Life Insurance Co., Inc., 3901 West Broad 
Street, Richmond, Va. 


. . . 


Boiler room is located in attic space directly 
under two tall chimneys in the center. Chimney 
center right is used for Steam-Pak Generators, 
center left to provide air shaft to boiler room 
Steam-Paks are mounted on Korfund bases and 
room is sound insulated. 


One Steam-Pak carries entire load including 
air conditioning, heating, and domestic hot 
water except in very cold weather when second 
unit operates. In summer, one unit is used to 
reheat the air for the air-conditioning system 


Building designed by Carneal & Johnson, Arch 
itects, Richmond, Va. Consulting engineer was 
Charles S. Leopold, 213 S. Broad St., Philo 
delphia, Pa. Heating Contractor—Wm. H. Sin 
gleton Co., Inc., Richmond, Steam-Pak Gen 
erators sold by Pelouze Sales Co., Hillcrest 
Bidg., Richmond. 

















Steam-Pak Generators are the modern power attic. Steam-Pak users report amazing savings in 
plants for today's buildings. Compact in size and fuel and maintenance costs over other types of 
fully automatic, they can be installed where equipment. Write today for complete Steam-Pak 
required—anywhere from the basement to the facts. 
2. pea 
Y 
| YORK-SHIPLEY, INC. SEND COUPON TODA 
| YORK 4, PA. FOR STEAM-PAK FACTS! 
Please send me complete data on Steam-Pak Generators. | Steam-Pak Generators are built in sizes from 
| ' 15 h.p. upward, for high or low pressure, and 
Name | 
| | for light or heavy oil or combination oil-gas. 
) eee | YORK-SHIPLEY, INC., YORK, PA. 
| Address | Manufacturers of York-Power F/C 
| City State | industrial Fuel Burning Systems 
ic ieaadenestthiianioaliceabnliaahreiadialaien ea tian eaaaememninceiaietsal a 
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Beer Drive PRovetrer 
ANS——-in sizes from 24" tasd’, 
capacities up te 56,000) e fim 





Direct Drive PROPELLER 


Fans—in sizes from 14” to 36", ° neers 7 


capacities up to 14,600 c.f.m. 


HERMAN NELSON 
propeller fans 





CentTRIFUGAL Faxs—for every 
Class 1 or Class I] use—slow 
speed Or non-over loading 
types in 17 wheel diameters. 


another product of 


for commercial . . . institutional . . . industrial buildings. 


fa 


Panntoun Ai Fitter 


COMPANY. INC 


Herman Nelson Fans have won recognition from engineers 


because they offer low operating costs. And because they 






have a low maintenance cost record. 

One of many exclusive Herman Nelson features is the 
design of the fan blade. This blade has an “air foil” cross 
section with the pitch increasing toward the hub giving 


increased efficiency and quieter operation. 





All Herman Nelson Fan blades are fabricated of alumi- 
num and formed by the hydraulic pressure method. The 


flanged outer edge increases strength and rigidity. 


This unique blade is an exclusive Herman Nelson de- 
velopment designed to provide functional operating 
advantages “rated tops” by commercial, institutional and 
industrial heating and ventilating engineers. We invite 
your inquiries for more complete information on these 
famous fans. Just write, wire or phone to: Heating and 
Ventilating Products, Dept. HV-5, American Air Filter 
Company, Inc., Louisville 8, Ky. 
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MODERN SCHOOLS 
DEMAND MODERN 
HEATING SYSTEMS 


ELLIS JUNIOR HIGH SCHOOL, ELGIN, ILLINOIS 
ELMER GYLLECK & ASSOCIATES, Architects and Engineers, Elgin 
A. J. IRONSIDE, Heating Contractor, Elgin 





This is the fourth Elgin school to enjoy the comfort, convenience, 
and economy of an 


ILLINOIS High Vacuum Control System 


(Type “’C’’ Generation Control) 


Simplicity of operation is an outstanding feature. The entire heating 
system is controlled at ONE POINT ...the SELECTOR in the center 
of the control panel. 


Other Illinois heating systems include Type ‘A’’ Pneumatic and 
Type “R” Electric Zone Control as well as the standard vacuum 
and vapor systems. 


WRITE FOR BULLETINS 


ILLINOIS ENGINEERING COMPANY 


INCORPORATED 1900 


RACINE AVENUE AT 21ST STREET * CHICAGO 8 
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INSTALL YOUR PIPES 
THEM INSULATE THEM / 


WITH 


THE MODERN MONOLITHIC INSULATION 
FOR UNDERGROUND HEATED PIPING 





Here's the easy, fast, economical way to install 
— then insulate — underground heated piping . . . 


Zt hda kaha the structural concrete base pad he) ok Re I 7 -C rete is poured directlyaround 
provides 


etter working conditions, and because pipes pipes after they are welded and tested, leaving no joints 
can be welded on or below grade, and placed with no or voids to leak heat. Greater thicknesses of insulation 


special care or handling. may be provided at less cost with the 7-Crete system. 


F 7-Crete is a patented process installed by experienced 
tihihbhhbee Z-Crete is entirely a field fabrica- 


licensed applicators. There ts one nearby, ready to serve 
tion. Job changes can be effected during job progress. you. Why not inquire today! For additional 7-Crete 
Any size, number, or arrangement of pipes can be placed 


specifications, mail coupon below for FREE booklet with 
in one conduit. No pre-formed sections required. complete details. 


a 
Tr caere 
mEmeRAnt 





FOR ANY HEATED 
UNDERGROUND SYSTEM 


Tr -carre 
support 


7 
: sTeucTuRat a 
0, unin * JOL4 
Neate aad SINGLE PIPE CONDUIT two piPE CONDUIT L ; 
(a 1 room 
_ 
— 


PIPE OVER PIPE 





aaneneae 





—— ote — 
=e ® MULTIPLE PIPE CONDUIT WITH STEAM TRACER 
a 

=¢ re e eee 
‘= : 




















“> "MULTIPLE PIPE CONDUIT 










Z-Crete Division, Zonolite Company 

Dept. HV-53, 135 S. LaSalle St.. Chicago 3, Il 

Please rush FREE 7-Crete Booklet with full details and specits 
this easier, faster insulation for underground heated piping 

















cations about 


DIVISION 
Pen dbsscdeickes 
ZONOLITE COMPANY Caeniaw. 
135 South LaSalle St., Chicago 3, Illinois Address. .......4+- 
Z-Crete is furnished and installed only by licensed applicators Ciev.. ahh Sis a 
of Zonolite Company under U. §. Patent No. 2355966— 


Canadian Patent No. 439356. 
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SF Sneiillily w MOVING AIR 


Every day, engineers face new problems in moving air. 
Sometimes air movement ts an end in itself—as in ventilating, 
heating, or cooling equipment. Sometimes air movement ts 
needed to cool the device itself. In any case the air has to 
move in certain ways Soe a under certain conditions. 


You want your provision for moving air to work smoothly, 

efficiently. You want its power source to work quietly, faith- 

, fully—with little or no attention. And you want economy — 

perhaps in space, certainly in cost. In your solution of this 
many-sided problem, Fasco can help. 

Illustrated are three Fasco shaded pole units, typical of a 
broad range of motors and motor-blowers which are at their 
best in fan-duty applications. 

The variety of Fasco Motors (2-pole, 4-pole, and 6-pole— 
from 1/500 to 1/8 hp) and Blowers (from 15 to 275 cfm) 1s 
important to you. It can give you added freedom in your de- 
sign, by offering motors and blowers that will fit into close 
quarters or operate under difficult conditions. Or it may 
provide the advantages of a custom-built motor at a mass- 
production price. 

And most important is the engineering service that goes 
with it. If shaded pole motors will do your job—and they're 
proving themselves every day in new applications—Fasco 
engineers will make sure you get just what you want. 


To get them started, all you have to do 1s write a letter. 


Fasco Model 6R 


(1/225 to 1/50 hp) internally cooled 
——a useful power source where am- 
bient temperatures are unfavorable. 






Fasco Model 50755 


(144 cfm) a sturdy motor-blower 
unit, Operates quietly at low 
4-pole speed. 


Small motors and blowers for industry 


a ~ 









Fasco Model 3A3 

(1/30 to 1/15 hp) the 
“Space-Saver'—a_ quiet, 
6-pole motor, only 3 5/16” 
long. 


INDUSTRIES, INC. 
ROCHESTER 2, NEW ronw J 
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Six different 32 caliber charges 
| meet every fastening requirement 


{ach of the six power loads for the Reming- 
ton Stud Driver is designed to give the right 
power for the job—whether it’s driving the 
stud into concrete or steel. 


Long heel caps on all six cartridges mean 





a perfect gas seal . . . assure arrow-straight 
driving. Bright colors indicate the right 

- . > Anchoring steel fittings to concrete 
load instantly, no chance for error. You for pipe and duct suspension 





can select the right cartridge for each job 
... quickly and easily. 


But exceptional power range is just one of 
the Remington Stud Driver’s many advan- 
tages. This self-powered tool sets up to 5 
fastening studs per minute . . . speeds con- 
struction jobs and cuts costs. Its light 
weight —only 5! pounds— makes handling 
easy, even in confined places. 


Test proved to be the world’s finest and 
speediest fastening system, the Model 450 
Remington Stud Driver is made by the 
Remington Arms Company, Inc., America’s 
oldest sporting arms manufacturer. Send in 
the coupon below for your free booklet de- 
scribing the Stud Driver and its many uses. 








Anchoring wood sieepers to concrete 






"Uf It's Remington—It’s Right!”’ _—-MAIL THIS COUPON TODAY 


Industrial Sales Division, Dept. HV-5 
Remington Arms Company, Ine 
39 Barnum Ave Bridgeport Connectiut 


Please send me my free copy of the new booklet showing 
ow Tcan cut my faste ning costs 


h 





Listed and Approved by 
Underwriters’ Laboratories, Inc. 





: 
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thes 


are in sight 
the system is right 


Wherever you see Anemostat Air Diffusers, 


¢----------- stip 


it’s a good bet that the air conditioning 
system behind the scenes is right, too. 
Where architects and engineers have 
specified Anemostat Air Diffusers for 
draftless diffusion, you may feel assured 
that they have also specitied the finest 
behind-the-scene mechanical equipment 
to go with the Anemostats. 

Assure your clients the maximum in 
design. performance and healthful air 
conditioning comfort by specifying 
Anemostat Air Diffusers. 


“No Air Conditioning System 


Is Better Than Its Air Distribution” 





ANEMOSTAT. 


DRAFTLESS Aspirating AIR DIFFUSERS 


ANEMOSTAT CORPORATION OF AMERICA 
10 EAST 39th STREET, NEW YORK 16, N. Y. 
REPRESENTATIVES IM PRINCIPAL CITIES 
































A RETURN LINE VACUUM PUMP 
THAT CUTS HEATING COST. 


This unusual pump needs no electric current, 
cutting out greatest item of pump operating 
expense. 

More important, this pump insures absolutely 
uniform circulation in system. That means con- 
tinuous steam economy. 


Simple, compact, one moving element, no 
wearing parts, no internal lubrication. Bulletin 
No. 203 gives the facts. Your copy is waiting. 


THE NASH ENGINEERING COMPANY 
SOUTH NORWALK, CONNECTICUT, U.S.A. 
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of Cooling Towers 
Unitary Equipment 


HOWARD A. BLAIR 


Fig. 1. Natural draft cooling tower can be used 


Cooling towers, which add to the efficiency of unitary air 


conditioning equipment serving residences, are required 
in some cities by local code. This article presents helpful 
hints on the use of such towers to achieve best results. 


I ape considerations determine the proper se- 


lection of a cooling tower as they do with any other 
piece of air conditioning equipment. For small unitary 
equipment of two to fifteen tons a natural-draft cooling 
tower, Fig. 1. may be desirable in many cases: where 
space is limited, a mechanical draft tower, Fig. 2. will be 
more satisfactory. While these towers may be either wood 
or steel. there is an increasing tendency. because of local 
municipal ordinances, to use steel towers to eliminate a 
fire hazard. 

Towers may be spray-filled, that is entirely dependent 
on the spray nozzles for breaking up the water particles. 
or they may he deck-filled. with either wood or non- 
corrosive metallic baffles which gives a cascading effect 
as an aid in breaking up the water. Towers which contain 
filling or baffling may be provided with nozzles or they 
may simply spill the water over the internal baffles. 

\n important factor of tower design is the closeness 
with which (1) the temperature of the cold water in the 
tower sump approaches (2) the wet bulb temperature of 
the air. The difference between (2) and (1) is called the 
approach temperature. The approach varies with different 
tower manufacturers and designs, and is closer to the wet 
bulb temperature when larger quantities of water are 
circulated through the tower. The performance also varies 
with the wet bulb temperature of the air existing at the 
time. For practical purposes, the approach temperature 
is usually accepted as 7 to LOF above outdoor wet bulb. 
Approximately 3 to 4 gpm water per ton refrigeration 
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equipment where space 


must be circulated through a well-designed tower to 
attain this. 

The cooling range of the tower is the temperature dif 
ferential between the warm water returning to the tower 
sprays and the cold water leaving the tower sump. In air 
conditioning work. it will run around 7!.o to LOR, One 
must remember that the cooling range of the tower may 
he entirely different) from the temperature rise in the 
water cooled condenser used in conjunction with tt. and 
usually it will be. Where a specified amount of water ts 
to be circulated through the cooling tower to obtain an 
output rating, usually a materially less amount of water 
tof the order of 50° or sot} may be required through 
the condenser, Therefore. a hy pass should he arranged 
around the condenser. if necessary. to avoid an excessive 
pressure drop through the condenser cireuit, Fig. 3. A 
globe valve in the hy pass line can be adjusted to obtain 
the proper amount of bypassing as determined from 
application calculations. 

In calculating the amount of cooling range on the tower 
once the gpm and net refrigeration effect are known, it 
is well to remember that the heat of compression must 
also be dissipated in the cooling tower, For this purpose 
a factor of 25%. is normally added to the net refrigera 
tion capacity to determine cooling range. This faetor is 
already incorporated in cooling tower performance data 
in Which cooling towers are usually rated on the basis of 
250 Btu per minute per ton total heat rejection 


Installation Pitfalls to Avoid 


With water connections. one of the most serious errors 
is failure to use proper bypassing of the condenser to 
limit pressure drop through the condenser to a reasonable 


value us previou ly Cis ussed, 
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Fig. 2. Forced draft cooling tower will be more satisfactory 
than natural draft where space is limited. 


Undersizing of pipes and extremely long pipe runs also 
increase the pressure drop and may exceed the available 
head of the pump. Excessive oversizing of the pump and 
pump motor may then be required for correction. 

Proper selection of pump and pump motor are always 
important. For small unitary equipment, the cooling 
tower is frequently furnished with both pump and motor 
so that once the proper tower is selected, the pump size 
is automatically determined. 

Accurate data as to the pressure drop characteristics 
of the particular condenser being used must be obtained. 
Such information is normally available from the manu- 
facturer’s published performance sheets, but where inlet 
and outlet hose connections are provided, or applied to 
the condenser proper at installation, these hoses and their 
connecting fittings may add materially to the overall 
pressure drop. It is important that this be fully con- 
sidered. 

The available pumping head does not ordinarily permit 
the luxury of a water regulating valve as a direct means 
of controlling refrigerant head pressure, but if such a 
valve is used, its pressure drop will be appreciable, and 
must be included. 

Many manufacturers provide means for re-manifolding 
the condenser water circuit from a single series circuit 
for city water connection, to a multiple-path cireuit for 
cooling tower use, with greatly reduced pressure drop. 
It seems obvious that one of the first installation pre- 
cautions would be that the condenser is connected for 
parallel operation when it is being used with a cooling 
tower, but cases are on record where failure to check 
this simple point has resulted in needless trouble. 

Where the availability of a multiple-path condenser cit 
cuit permits low pressure drop operation, which will be 
well within the existing pump head limits, it may be 
advisable to omit the condenser bypass specified before 
even though all the water is not needed through the con- 
denser from a performance standpoint. Scale deposition 
is also important. The higher the water velocity, the 
lower the maximum water temperature in the condenser 
and the less sealing will be experienced. In other words, 
where the practice can be afforded from a pressure drop 
standpoint, the entire cooling water quantity should be 
passed through the condenser. 
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One might argue from this approach, that it would be 
desirable to omit the bypass even if a single path series 
condenser was being used, but this would be a fallacy. 
In the first place, the size of pump and motor would 
probably be prohibitively large (in some cases actually 
as large as the compressor motor) but if it were feasible 
to sufficiently oversize this equipment, the velocity re- 
sulting with the required water quantity would be so 
high that the tube life would be seriously reduced owing 
to erosion effects. In one such case the condenser tubing 
lasted less than two years. In general. linear velocities of 
& ft. per second should not be exceeded. 

The cooling tower pump motor should be started 
several minutes before the compressor is turned on, to 
avoid possible operation of the high pressure cutout by 
the time delay in cooling the entire mass of condensing 
water to its normal operating temperature. Manually, 
this may be accomplished by a hand-off-automatic switch 
which permits the pump to be operated for five to ten 
minutes ahead of the rest of the system which is then 
returned to automatic operation. If fully automatic opera- 
lion is desired, an immersion thermostat in the tower 
sump may be used to start the pump whenever the water 
temperature reaches a certain maximum temperature, 
whether the cooling equipmnt is operating or not. As 
an alternative, the control sequence can be arranged so 
that there is an automatic time lag of the necessary in- 
terval between the starting of the pump and starting the 
remainder of the equipment. 

Some automatic means for controlling the refrigerant 
head pressure is most desirable, as the cooling tower per- 
formance varies with atmospheric conditions. The use 
of a water regulating valve in the condenser water line 
is perhaps the simplest way of doing this, but this intro- 
duces an appreciable pressure drop as indicated previ- 
ously. The limitation of available pumping head usually 
will not permit this pressure drop. Other methods of con- 
trolling head pressure can be employed in conjunction 
with the condenser bypass to limit pressure drop as de- 
scribed. The pressure-limiting bypass is ordinarily set 
manually to allow just enough water to pass through the 
condenser to take care of peak operating conditions, 

The head pressure controller can then be connected in 
a second bypass, paralleling the first, and acting auto- 
matically to increase the overall bypassing effect during 
off-peak periods, thus stabilizing the refrigerant head 
pressure. Suitable devices for this control are a reverse 
acting water regulating valve or a 2-way motorized modu 
lating valve, located in the secondary bypass. in either 
case. Where a mechanical draft tower is being used, head 
pressure can be controlled by cycling the tower fan in 
response to a sump water tmperature control, 

From the air circuit side of the cooling tower, it is 
vitally important to avoid any blockage of air flow by 
surrounding objects such as chimneys and_ penthouses. 
It is also necessary to avoid any possibility of recireula- 
tion of the intake and discharge air from the tower. 

Noise is an important consideration in cooling tower 
location. Placing the tower on as high a part of the build- 
ing as possible, and free from surrounding obstructions. 
will minimize noise difficulties and the unobstructed ait 
flow will insure proper performance. Cooling tower lo- 
cation in a court area with full or partial enclosing walls 
(at any building level) should be avoided, especially if 
there are adjoining occupied spaces. The reflection of 


MAY, 1953, HEATING AND VENTILATING 





noise in such circumstances may make even an atmos 
pheric tower objectionable. 

Cooling towers are “atmospheric air washers for the 
whole outdoors” in a very real sense, and the amount 
of airborne dirt and mud which collect in the sump in 
some locations, even in. short periods of operation, is 
almost unbelievable. Leaves and insects are other natural 
hazards. Not much can be done to completely eliminate 
these nuisances by choice of tower location, but exercise 
of reasonable judgment can minimize difheulties from 
these sources, 

Avoid locating an atmospheric cooling tower too neat 
the edge of the roof, as the wind may blow water parti- 
cles off the roof and cause an objectionable condition. 
Large damage suits have resulted from failure to observe 
this precaution. 

From the electrical standpoint, it is absolutely neces 
sary to use separate line starters for the cooling tower 
and fan motors with separate motor overload protection. 
Cases have been reported where the cooling tower pump 
motor was wired through the same line starter as that 
supplying the air conditioner compressor motor. This 
violates all accepted electrical codes and sacrifices ovet 
load protection on both motors. 

Proper electrical interlocking must be maintained so 
that it will be impossible to start the refrigeration com- 
pressor without operating the cooling tower pump motor. 
\ convenient wav of doing this is by an interlock that 
closes at the same time as the pump starter, and prevents 
completion of the compressor control circuit until this 
takes place, The reverse arrangement ts equally effective. 
and may simplify the wiring of the unit air conditioner 
fan and control circuits. For a mechanical draft tower. 
the sequence is in three steps (1) pump motor, (2) fan 
motor, and (3) compressor, Some engineers prefer to 
interlock the pump and compressor by a water pressure- 
stat that will permit compressor operation only when a 
normal positive water pressure has been developed by 
the pump. and this has the additional advantage that 
it protects also against an air-locked water cireuit or a 
burned-out pump motor. 


Blowdown and Water Treatment 


Problems which are very frequently encountered in 
cooling-tower-water-cooled-condenser systems are scaling, 
corrosion, and algae formation. Certain specific preven- 
live procedures are absolutely necessary to avoid exces- 
sive fouling of the condenser and repeated cleaning of 
the condenser tubes, which at best is a dificult and time- 
consuming job. 

The most important single consideration in avoiding 
excessive scaling is controlled overflow or “blowdown” 
as it is frequently called. This is simply a deliberate 
waste of a percentage of the water used in order to dilute 
the dissolved solids left in the system. A little thought 
will show how important this is. A cooling tower cools 
hy evaporating about 1% of the circulation rate for 
each LOR. cooling range. which is the normal range 
for air conditioning applications. In other words, if we 
are circulating 15 gpm, as would normally be the case 
with a 5-ton unit air conditioner, we are evaporating 
0.15 gal of water per minute, or 9 gal of water per hour. 
In an eight-hour day, this adds up to 72 gal of water, or 
well over 2.000 gal per month. Since the water which 
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is evaporated is practically distilled and pure, all of the 
dissolved solids are left in the system so that the concen- 
tration of solids and mineral salts becomes tremendous. 


Without proper water control, large amounts of scale 


and algae are deposited in the equipment, and heat trans 
fer is immediately seriously reduced, 

Even if chemicals are added in an effort to control 
scale and algae (as will be covered later) without con- 
trolled overflow or blowdown, the addition of these 
chemicals will do no more than “make the water assume 
the viscosity of dilute clam chowder.” Nor will a remedy 
such as draining the system and cleaning the sump once 
each month be adequate, important as periodic cleaning 
is for removing the mud, bugs, and leaves which inevita- 
bly collect there. It is obvious that time and economy do 
not permit cleaning the sump sufhciently often to keep 
the concentration of solids down by this mentioned 
method for control. 

The overflow must be of a continuing characteristic 
for best results, and is often accomplished by allowing 
the basin to overflow each time the pump shuts down. 
\ better method is to install an overflow connection in 
the warm water line near the point where it enters the 
tower as indicated in Fig. 3. Such a connection makes 
it possible to provide continuous overflow only while 
the pump is operating. Many of the small towers applied 
to package units have built-in overflows which take care 
of the situation automatically. However, it is necessary 
to make sure that the bleed line is not plugged either 
by accident or by a customer with a misguided zeal for 
CCOMOMN. bor similar psve hological reasons, if it is neces- 
sary to add an overflow line in the field. it should) be 
placed as unobtrusively as possible for a good-appearing 
installation. 

The relationship between the amount of overflow and 
the concentration of dissolved solids in the system may 
he visualized by realizing that an equal amount of solids 
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CONDENSER 
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Fig. 3. Basic considerations for the selection of a cooling tower 

for unit air conditioners. (1) Total pump head lift nozzle + 

pressure drop pipe friction condenser drop. (2) Make sure 

stated condenser pressure drop is actually between inlet and 

outlet connecting points. (3) Make sure condenser is con- 
nected for parallel flow 
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Fig. 4. A fountain lily pond adaptation of a cooling tower that 
serves an 8-ton unitary unit. Courtesy, Rouse Lumber & Build- 
ing Co. 


introduced in the make-up water must be removed by 
the overflow. Therefore, if a continuous overflow equals 
1 of the make-up, the concentration of both the sys- 
tem and the overflow will be three times that of the 
make-up water, The concentration of dissolved solids in 
the system should be not over two to three times that 
in the make-up. The actual amount of controlled over- 
flow required is related to the analysis of the water being 
used, but as a rough rule of thumb, it should be equal 
to from 50 to LOO0%% of the evaporation rate. 

The figure usually given for evaporation is 19% of the 
water tower circulation rate. Using the rule of thumb, this 
would mean that another 44 to 1% would be wasted to the 
overflow drain to avoid building up a concentration of 
solids in the water. In a type of tower, where windage is a 
factor, this is sometimes estimated as being equal to the 
rate of evaporation, and this would provide a further safety 
factor as it would require additional make-up which 
would further dilute the system with fresh water. 

Taking the summation of the foregoing factors, if they 
all apply, we would be using from 2'% to 3% of the 
water being circulated through the tower, which would 
not represent any appreciable expense as to cost of water 
under normal conditions, and it is absolutely essential 
for avoiding trouble. Some confusion may arise from a 
make-up water usage of 2.5% in the tower, when the 
statement is ordinarily made that a cooling tower uses 
some 5% of the water normally circulated. The latter 
statement refers to the amount of water circulated through 
the water cooled condenser, and since this is often about 
half of the amount circulated through the tower, the two 
figures will thus practically coincide. This would agree also 
with a 5% water usage compared to 100% required for 
a once-through city water system with a normal 20F water 
temperature in the condenser. 

The greatest offender in forming scale in water tubes 
is calcium carbonate, which deposits a bicarbonate hard- 
ness in the condenser tubing. Where the hardness of the 
water is appreciable, some type of water treatment by 
the addition of chemicals is required. Although blow- 
down of a minimum of 50°% of the evaporation rate is 
hasically essential in all cases, this will suffice to compen- 
sate for water hardness only for very soft water of from 
zero to two grains of bicarbonate hardness per gallon. 
For harder water, the blowdown rate to compensate for 
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bicarbonate hardness without treatment, increases rapidly 
to the prohibitive figure of ten times the evaporation rate 
for a water of ten grains hardness per gallon, which is 
still not a very hard water. Proper chemical treatment 
for water of any appreciable hardness is thus obviously 
required. Companies specializing in water treatment, and 
operating on a national basis, will usually be glad to 
make an analysis of the water involved, and then make 
specific recommendations accordingly. The problem is 
complicated in certain cities where various sections are 
supplied from interconnected wells having different water 
analyses, but at times are fed from various sources, de- 
pending on the water system load requirements. In such 
cases the only solution is to seek the best possible over- 
all compromise. 

Sometimes water treatment will also remove existing 
scale. This is most desirable as it obviates the tedious 
acidizing-neutralizing treatment otherwise required for 
scale removal. Fortunately, most of the chemicals used 
for scale control also give a high degree of corrosion pro- 
tection. 

There are almost innumerable substances on the mar- 
ket alleged to be scale and corrosion preventitives, some 
of which rival the charlatan of the old time medicine 
show in their extravagant claims. Caution should be 
exercised against using these indiscriminately, as some 
have no value, and may actually be deleterious. On the 
other hand new discoveries are constantly being made, 
and the number of adherents to various local products 
who are willing to give documented testimonials as to 
their efficacy is no less than amazing. In any event it is 
best to stick with reputable, nationally-recognized com- 
panies. 

Algae or slime bacteria growth often collect and pile 
up on the surfaces of recirulating water systems. Besides 
acting as a barrier against heat transfer themselves, these 
organic growths tend to absorb or bind inorganic salts 
which may build up a scale. It is important that such 
organic growths be killed off regularly. Copper sulfate 
is the most frequently used algaecide, and is an effective 
and inexpensive means of controlling this troublesome 
growth. Regardless of the algaecide used, the growth, in 
time, becomes immune to that chemical, and the treat- 
ment must be changed. One of the most readily obtained 
effective substances is sodium hypochlorite which is ordi- 
nary household laundry bleach water. 

As with any apparatus constantly exposed to the vaga- 
ries of the weather, regular periodic cooling tower mainte- 
nance is required, particularly on metal towers, even 
though they are supplied with a galvanized finish. Ex- 
posed metal surfaces, including both the external parts 
and sump should be carefully cleaned by wire brushing 
at least once a year, followed immediately by a coating 
of corrosion resisting paint. Even atmospheric towers, 
constructed of redwood because of its long life, are sub- 
ject to gradual delignification. 


Multiple Installations on One Cooling Tower 


Self-contained units are well adapted to installations 
with their condensers connected in multiple to a common 
cooling tower. Adjustable globe valves should be used 
in each individual condenser water circuit so that each 
will receive its proper portion of the total water circu- 
lated. This is particularly important if a combination of 
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different sized units is being used. Refrigerant head pres- 
sure control on a common tower is also especially im- 
portant, as otherwise excessively low head pressures may 
be obtained if only a small proportion of the installed 
units is operating. In one case, the head pressure went 
so low that the units still in operation pulled down low 
enough in suction pressure to repeatedly trip off on the 
low pressure cutout during periods of low internal heat 
load in the conditioned space. Control is obtained in 
this case by using a low limit thermostat in the cooling 
tower sump to stop the fan of the forced draft tower 
when the sump water reaches its predetermined tempera- 
ture, thus indirectly controlling the head pressure. 


Appearance Considerations 


Special treatment from an appearance standpoint has 
been given to large cooling towers along with the archi- 
tectural design of the buildings on which they are 
mounted. Smaller towers, on the other hand have grown 
like Topsy, with designs ranging from ingenious local 
adaptation of large concrete tiling, to more finished fac- 
tory production, but all without any marked emphasis on 
appearance. Real problems develop with the application 
of cooling towers to unitary equipment serving residen- 
tial locations, as will be evident from Fig. 1 and 2. The 
rapid increase of interest in the residential market merely 
accentuates the problem. Present designs of cooling 
towers simply do not lend themselves to landscaping 
(a tree shield would block the air flow, for example) and 
it is difficult to imagine a device more incongruous to 
its surroundings than an atmospheric tower adjacent to 
a fine residence as illustrated in Fig. 1. In one new de- 
velopment in Dallas, Texas, where almost every home 
is air conditioned, the cooling towers are lined up in 
rows, together with the garbage cans on the back alley, 
as far away from the houses as possible. 


Fig. 5. Unit air conditioner with locally built pumice block 
cooling tower. Courtesy, Ira Huffman, El Centro, Calif. 


Just as assuredly as the electrical garbage grinder is 
displacing the unsavory disposal can, so ingenious design 
is going to have to improve the appearance of the cool- 
ing tower for use with residential air conditioning. Artisti- 
cally designed lawn fountain sprays offer possibilities 
along this line and it is interesting to note that at least 
one such type of “cooling tower” is already being offered 
commercially in the Texas area as shown in Fig. 4 A 
West Coast version of a locally constructed tower is shown 
in Fig. 5. Other suggestions to overcome this problem, 
which have been tried with some success in individual 
cases include cascading the cooling water over the roof 
of the house being cooled which has the advantage of 
reducing the internal cooling load somewhat at the same 
time. 





Commercial Year-round Use of the Heat Pump 


Since the first installation of the heat pump in 1934, 
the number of installations has been somewhat below 
expectations. According to Philip Sporn, president, and 
k.. R. Ambrose, air conditioning engineer, American Gas 
and Electric Service Corp., in a paper on Commercial 
Year-round Air Conditioning with the Heat Pump, pre- 
sented before the American Power Conference in Chicago, 
the heat pump’s position should be materially improved 
in the immediate future because of the rapid public 
acceptance of year-round air conditioning now developing 
in the residential field. This vast potential market is an 
incentive for the air conditioning manufacturers, electric 
utilities, and contractors to devote more time and effort 
to creating, stimulating and encouraging greater interest 
and activity in the sale and installation of heat pump 
units. 


These two engineers claim the heat pump is excep- 
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tionally attractive for commercial installations because 
of its compactness, flexibility of operation, ease of adap- 
tion to any distribution system, and to its ability to 
furnish heating and cooling simultaneously. 

\ heat pump program started late in 1949, of com- 
panies of the American Gas and Electric system, created 
considerable interest and enthusiasm within their service 
areas. Practically all of the 31 residential and 19 com- 
mercial customer installations have been made since the 
plan was started. Architects and engineers became better 
acquainted with heat pumps. 

In all of the commercial installations studied, the heat 
pump system materially improved the monthly and an- 
nual load factors. In contrast, a fuel-fired heating boiler 
plus a mechanical cooling system, on which data was 
available, always considerably lowered the total annual 
load factor. 
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Correcting Boiler Steaming Rates 


FRANKLIN L. VAN REED 


Supervisor, Production Engineering, Orr & Sembower, Inc., Reading, Pa. 


A method for correcting ‘from and at 212F" normal 


boiler steaming rates to actual boiler capacity. Example 
shows how to use table and chart. 


ann are uniformly rated in pounds per hour of 


steam, assuming feedwater temperature at 212F, and 


steam to be generated at O psi and 212K, to provide some 


uniformity for comparison, Thus, only the 970.33 Btu 
per Ib heat of vaporization at sea level pressure is con- 
sidered as the heat added to the boiler water to produc e 
steam. Actually, makeup temperature may be as low as 
AOK which, with recovered condensate, will result in aver- 


0.87 


age feedwater temperature to the boiler of considerably 
less than the 212F specified in the rating. 

Similarly, steam is rarely utilized at 0 psig and water 
must not only be heated to 212F before steaming can re- 
sult, but it must be heated on up to the saturation tem- 
perature corresponding to the boiler pressure (at 150 psi, 
it is 306F). Thus, considerable extra heat must be added 
to the boiler water before considering the latent heat 


\\er feed water temperature 
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TABLE 1. POUNDS OF STEAM PER HOUR FOR BOILER 
RATINGS 


Boiler Lb per Hr Boiler 
Horsepower Capacity * Horsepower 





Lb per Hr 
Capacity * 


15 SF 100 3450 
20 690 125 4312 
30 1035 150 | 
40 1380 200 6900 
50 1725 250 8625 
60 2070 300 10350 
70 2415 400 13800 
80 2760 500 17250 





required to convert the water to steam at the tempera- 
ture corresponding to the boiler pressure. Although the 
heat of vaporization decreases slightly as boiler pressure 
increases (at 150 psi, it is only 857.4 Btu per lb), the 
additional heat required by the boiler water to bring it 
to steaming temperature has the net result of reducing 
the nominal “from and at 212F” boiler rating. 

Although horsepower ratings are largely abandoned 
for pounds per hour ratings in larger water-tube boilers, 
the boiler horsepower rating still is extensively used in 
the small boiler field. Table 1 gives actual pounds per hour 


of steam “from and at 212F” ratings for corresponding 


boiler horsepower ratings. 


Example 


As an example of the correction factor for a nominal 
steaming rate, assume a 200 hp boiler is to be operated 
at 150 psi with feedwater averaging Lo0F, The accom- 
panying curve for these operating conditions indicates a 
factor of 0.905. By this the nominal “from and at 212k" 
rating of a 200 hp boiler (Table 1 shows 6,900 Ib per 
hr steam) must be multiplied to obtain the actual steam- 
ing rate under the specified operating conditions. This 
amounts to: 

0900 Ib hr >< 0.905 
steam. 

Note that the actual steaming rate of a boiler is always 


6245 Ib hr of 150 psi (306F ) 


reduced from the nominal “from and at 212k" rating as 
(1) feedwater temperature is reduced from 212F and as 
(2) boiler pressure is increased above 0 psi. 

These curves permit the correction of “from and at 
212k" ratings of any boiler for any feedwater tempera- 
ture between L20F and 210k and for boiler pressures to 


250 psi gage. 





REMA and ACRMA 


\ proposed merger of the Refrigeration Equipment 
Manufacturers Association (REMA) and the Air Con- 
ditioning and Refrigeration Machinery Association 
(ACRMA) was approved by the Boards of Directors of 
both associations at meetings held in Hot Springs, Vir- 
ginia. 


Washington Office Remains 


George S. Jones, Jr., former vice president in charge 
of sales for Servel, Ine., will head the organization as 
managing director. The new organization, to be known 
as the Airconditioning and Refrigeration Institute (ART), 
will be set up as rapidly as the merger can be consumated 
and details can be worked out. Headquarters will be com- 
bined and will remain in Washington. 

In the meantime, each association will maintain its 
own staff and continue “as is” with Jones directing their 
activities as soon as he has completed personal arrange- 
ments to take on the new assignment. 

This is to assure the continuation of all activities now 
being carried on by each association with particular 
reference to the Sth All-Industry Refrigeration and Air 
Conditioning Exposition. 

Official approval of the merger by the members of 
both associations will be sought by mail ballot. The com- 
bined membership will exceed 150 firms including prac- 
tically all of the major companies in the industries. 


Advantages of Merger 


Many advantages are to be seen in the merging of the 
two associations. The purpose of the merger is: 
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Plan to Merge 


(1) To insure the continuance of the mechanical cooling 
industry as a prime industry entity. 


(2) To effect a cooperative interchange of commercial 
developments within the art of mechanical cooling 
for general industry progress. 


To provide the means of employing prestige leader- 
JIN 5 
ship and top-flight associations with management. 
| p-flig g 


To provide such service facilities as may be necessary 
and to acquire the strength and prestige with which 
to attract new elements entering the industry. 


To reduce the time burden on member representa- 
tives assigned to the administration of association 
affairs. 


To eliminate costly and unnecessary duplication of 
effort and expense. 


To gain recognition as the official voice of the 
mechanical cooling industry in all its relationships 
with other trade associations, the Government, the 
press and the public. 


To preserve a dues structure which will assure small 
companies a continuance of the benefits from basic 
service functions. 

George S. Jones, newly appointed managing director, 
is a former president of the National Federation of Sales 
Executives and served as president of the Air Condition- 
ing and Refrigeration Machinery Association in 1949, 
He has also been associated with and is active in REMA, 
Previous to joining Servel. Inc., he was regional manager 
and later director of public utility sales for Frigidaire. 
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The H-Bomb in Your Basement 


F. W. HUTCHINSON 


Professor of Mechanical Engineering, University of California, Berkeley 


Fuels of today and tomorrow are, alike, the stored energy 
of nuclear reactions in the sun. 


ECENT reports from England tell us that “for the 
first time in history” atomic energy has been used 

for space heating. The reports state that energy resulting 
from nuclear fission—the reaction which is basic to the 
A-bomb—has been “harnessed” through thermal storage 
in water and subsequently used to meet the requirements 
of a conventional space heating system. With no dis- 
respect to England’s atomic and nuclear physicists and 
engineers we can’t help noting, perhaps with somewhat sly 
satisfaction, that our own heating engineers—and heating 
engineers all over the world—have long since passed 
beyond the A-bomb and are, in fact, daily using the 
principle of the H-bomb to provide the energy for space 
heating. Perhaps we deserve little if any credit for our 
since our H-bomb is readymade and de- 
livered without charge—but the fact remains that an 
exact parallel exists between the two systems: Each uses 


achievement 


nuclear energy as a primary source, each utilizes some 
method of storing the heat developed as a result of the 
atomic “explosion”, and each uses a conventional heating 
system to deliver the heat in such a way as to establish 
indoor comfort. 

Our H-bomb is the sun, our storage system is fuel, 
and our heating system makes use of the standard convec- 
tor, radiator, or other element. Up until the twentieth 
century the sun’s heat was thought to result from the 
usual processes of combustion. After the turn of the 
century, however, combustion caleculations—not different 
from those used in everyday work by the heating en- 
gineer—showed that, for its known weight and composi- 
tion, the sun should long since have “burned out”. Cal- 
culation showed that if the entire mass of the earth were 
coal and were burned to provide heat at a rate equal 
to that at which energy leaves the sun the earth would 
be consumed in less than 30 seconds! Since 1929 it has 
been known that sun’s energy is derived not from com- 
bustion, but from nuclear reactions which convert mass 
to energy. The basic reaction is that of nuclear fusion. 
the joining of hydrogen atoms with reduction of mass and 
output of huge quantities of energy; the same reaction 
that occurs in the man-made H-bomb. Thus the sun is 
an atomic furnace and solar energy—stored in vegetable 
or mineral fuels—is the primary raw material used by 
the heating engineer. 

Although only an infinitesimal fraction of the energy 
liberated by the sun is received at the earth the energy 
quantity represented by this fraction is almost unbe- 
lievably large. The present total annual use of energy 
derived from coal, petroleum, natural gas, wood, and 
water power is of the order of 30 trillion (3 x 10") 
kilowatt hours, yet the annual reception by the earth 
of solar energy is estimated at more than 50,000 times that 
much; in approximately 10 minutes the sun showers 
the earth with an amount of energy equal to that re- 
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leased from the use of natural resources over a full year. 
Energy usage in the United States is much greater, per 
unit area, than for the world as a whole, yet even in our 
own country solar energy is delivered at a rate 2000 times 
as great as that at which energy is obtained from com- 
bustibles; in approximately 414 hours the sun provides 
the United States with as much energy as is obtained 
from fuels and water power in a year. 

Although the quantity of energy received from the 
sun is very great, reception of that energy occurs over 
the entire surface of the globe hence the concentration 
or intensity of solar energy on any small area of the 
earth’s surface is rather low. When near the zenith on a 
clear day the sun supplies energy at a rate approximately 
equivalent to 1.5 hp per square yard of earth’s surface. 
Even if this supply rate were continuous and if conver- 
sion could be realized with 100% effectiveness it is 
evident that a 200,000 kilowatt central power station 
would require more than half a square mile of collecting 
surface. If collection effectiveness were taken as 50%, 
average irradiation as 20% of maximum, and conver- 
sion of thermal to electrical energy as 30°0 efficiency 
(corresponding to that of modern large central plant 
effectiveness), the required ground area for solar energy 
collection outside such a central plant would be close 
to 20 square miles. The situation becomes even more 
clearly ridiculous when we consider that to deliver all 
the installed power of the United States at full load would 
require solar collectors of an area which would be equiv- 
alent to complete coverage of the states of Vermont and 
Massachusetts! 

Most of us do not ordinarily think of the sun as the 
source of energy used in thermodynamic equipments. 
Reflection will readily show, however, that wind, water 
power, mineral fuels, and vegetable fuels are secondary 
energy sources which represent steps on different thermal 
paths starting with atomic energy from the sun as the 
primary source and ending with heat or useful work. 
There are a multitude of such paths, some reasonably 
direct and others extremely indirect, but they are all 
designed to meet the same objective: Delivery of a con- 
tinuous supply of energy, in useful form, as and where 
needed. With the exception of optical and photoelectric 
methods of transforming solar energy directly to a more 
useful form, all other thermal paths make use of some 
intermediate method of energy storage; such storage is 
highly desirable since it provides a means of overcoming 
the intermittent characteristic of solar reception and 
thereby assists in meeting the condition of providing a 
continuous source of energy. In the same way, storage 
is advantageous in that it establishes a means of trans- 
portation of energy, thus permitting utilization in one 
locality of heat originally received at some other part 
of the earth’s surface. 

It is interesting to note that the various types of 
storage systems, hence the various thermal paths used by 
the engineer, can be classified with time as a major 
variable. Photoelectric or optical systems do not utilize 
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any storage nor do they provide any time interval be- 
tween reception of solar energy and delivery of the 
electricity or of the useful work. Systems utilizing wind 
power take advantage of the fact that solar energy has 
gone into storage in kinetic form (indicated, in part, by 
velocity) in the earth’s atmosphere hence providing 
a time lag between sunshine and windmill, but a short 
lag because the stored energy rapidly “leaks” from 
storage due to friction losses induced by atmospheric 
turbulence. Systems utilizing hydro power provide a 
longer time lag from sunshine to shaft work, but even 
here the period is measured in weeks or months, rather 
than years, as the energy is stored in potential form (due 
to elevation) in the water and is either lost through 
leakage to a lower level or is transferred elsewhere as 
a result of evaporation. Systems utilizing vegetable storage 

as in wood—permit storage over a period of many 
vears, but the replenishing of stored energy is likewise 
a process that occurs slowly; although wood is a renew- 
able resource it can be—and often has been—consumed 
far more rapidly than it is produced hence the use of 
wood fuel as a secondary source of solar energy is likely 
to require a drawing on thermal capital in contrast to 
the use of thermal income in wind or hydro power. 
Systems utilizing mineral storage—as coal or petroleum 
represent a maximum in stability since the energy can be 
retained without appreciable loss over any desired length 
of time, but solar energy goes into mineral storage so 
slowly that the consumption of such materials must be 
regarded as use of a non-renewable resource or unit-for- 
unit reduction in thermal capital. 





Of all natural methods of energy storage, wind is the 
most renewable of resources, but it stores the smallest 
amount of energy per unit volume and it retains that 
energy for the shortest time. Petroleum, the least renew- 
able of natural resources, stores the greatest amount of 
energy per unit volume and retains it for the longest 
time. The atom—in terms of energy storage—affords the 
ultimate in energy concentration and in stability, but it 
is also the ultimate example of an entirely unrenewable 
resource, 

Thus the ultra-modern English atomic heating system, 
while interesting, represents but a minor departure from 
conventional practice. Neither the heating engineer, the 
manufacturer, nor the homeowner need have any appre- 
ciable concern over the use of man-liberated atomic 
energy in heating systems. Whether liberated by a man- 
made nuclear fission or a solar nuclear fusion the basic 
fact remains that this primary energy is but a raw ma- 
terial which must necessarily be processed by storage, 
transportation, and liberation under comfortable condi- 
tions in the space which is to be heated. If the day does 
come when a nuclear furnace (a tamed atomic bomb) 
finds its way into your basement you can be certain that 
in order for it to accomplish its purpose it will neces- 
sarily work in conjunction with your present heating 
system; the function of a convector, radiator, panel or 
other heating unit is to provide comfortable warmth and 
this function remains the same whether the energy source 
is, as at present, a secondary form of atomic energy from 
the sun or whether it becomes, as the future may see, a 
secondary form of atomic energy from a nuclear reactor. 





Warm Air Curtain 


A heat curtain, that prevents chill winds from rushing 
inside when the shipping door is opened, is a feature of 
the heating system of the Tool Steel Gear and Pinion 
Company's new plant at Sharonville, near Cincinnati, 
Ohio. 

The large door, which leads directly into the main 
building area, must be opened frequently for the passage 
of trucks, but warm air, blown upwards from a trench 
parallel with the door, compensates for any heat that 
might be lost. The trench is 24 by 24 inches with an 
outlet at floor level 2 inches wide. 

Opening of the overhead door by-passes the thermostat 
and operates a damper which directs warm air into the 
trench duct from the plant system, which was designed 
by Ray Stroppel, plant engineer. In addition to blocking 
out cold air, the heat prevents the pavement under the 
doorway from icing during winter weather. 

Heat for the entire plant, with a floor area of 23,400 
sq ft, is supplied by two Dravo Counterflo direct-fired 
heaters, with an output of 1,500,000 Btu per hr each. 
Except in extremely cold weather, one of the heaters 
does the entire job quite satisfactorily. 

One heater is located at the center of the wall at each 
end of the building, drawing in return air at its base, 
heating it almost instantly, and delivering it through 
ductwork to all parts of the building. The ductwork is at 
ceiling level, and has a number of openings through 
which the warm air is blown directly down to the floor. 
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Heat Loss Through Plexiglas 














CRYLIC sheet is being specified increasingly for From the accompanying charts and graphs, the heating 
industrial glazing in high-breakage areas, or where and ventilating engineer can determine the overall co- 
corrosive atmospheres make the maintenance of steel efficient for windows glazed with acrylic panels. These 
sash excessively costly. The thermal conductivity of this engineering aids are from tests conducted at the Bristol, 
plastic, therefore, is of interest to the designer in deter- Pa. laboratories of Rohm & Haas Co., manufacturer of 
mining heat loss through the windows. Plexiglas, an acrylic plastic in sheet form. 
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(1) (3) (2) (5) (4) 


Fig. 1. Nomogram for finding overall heat transfer coefficient of Plexiglas 
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The complete expression for the rate of heat flow from 
one air volume through an acrylic panel to a second 
air volume is as follows: 

Q) LA (T, T,), Btu per hr 
where, 
total heat loss. Btu per hr 
area of panel, sq ft 
temperature of air on warm side, F 
temperature of air on cold side, F 
over-all coefficient of heat transfer, Btu 
per (hr) (sq ft) (F). 

The nomogram Fig. 1 can be used to determine this 
coefficient U. 

To use the chart, locate the air velocities at each sur- 
face of the panel on scales (1) and (2); then locate 
the point on the scale (3) which is determined by the 
intersection of a straight line drawn between the points 
on scales (1) and (2). This point on seale (3) is then 
lined up with the point on scale (4) corresponding to 
the sheet thickness and the coefficient U is read from scale 
(5). Multiplying this coefficient by the temperature 
difference (in F) between the air of each surface, and 
by the area in square feet will give the number of Btu 
transferred through the panel per hour. 


Example. What is the rate of heat loss from a 0.125- 
inch thick Plexiglas window with zero air velocity on 
the inside and a 20 mph wind on the outside, the air 
temperature difference being 60F and the area of the 
window 12 sq ft. 


Solution. Lay a straight edge between the zero mark 
on seale (1) and the 20 mph mark on scale (2) inter- 
cepting scale (3) at 0.77. Then lay the straight edge 
from this point on seale (3) to the 0.125-inch mark on 
scale (4). The coefficient 1.15 is read from scale (5). 
The rate of heat loss can then be calculated as 1.15 x 
60 x 12 830 Btu per hour. 

The over-all coeflicient of heat transfer (U) can be 
calculated as follows with reference to Fig. 2: 


1/l L/k + l/h, + I/he 





stream at 90° to panel 4] 


stream at 











120 160 200 


Air vele , miles per hour 


Fig. 2. Interfacial coefficients (also termed film coefficients) 


of Plexiglas for various air velocities at 32F. 
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Double Plexiglas, 1% in 
air space between 


Triple Plexiglas, % in 
air space between 


Overall coefficient U in Btu/hr, sq ft, 


—Double Plexiglas, Y% in 
air space between 


Triple Plexiglas, Yq in. _ 
air space between 
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Thickness, inches 
Fig. 3. Values of U for various thicknesses and arrangements 


of Plexiglas calculated at 15 mph and OF air on the outside, 
zero air velocity and 7OF on the inside 


where: 
thickness of acrylic sheet in inches. 
coefhcient of thermal conductivity of the 


Btu 
material in 
(hr.) (sq ft) (F/in.) 


hy interfacial coefficient on one side of 


Btu 
panel in 
(hr) (sq ft) (F) 
interfacial coefhicient on other side of 
panel. 


The coeflicient of thermal conductivity (k) of Plexiglas 
I-A ranges from 1.52 at 86F and 1.37 at 54F to 1.44 at 
OF. The thermal conductivity of other acrylics approxi- 
mates these values closely enough for practical applica- 
tions, 

The interfacial coefficients (h,; and ho) are 1.7 for 
still air, and 6.0 for air moving at 15 miles per hour. 
Interfacial coefficients for building applications where 
air streams are moving faster than 15 mph can be 
determined from the graphs in Fig. 2 where coefficient 
values for air stream angles of incident of 30° and 90 
are plotted. 

Fig. 3 shows the coefficient of heat transfer (U) for 
various thicknesses of single sheet acrylic plastic as well 
as double and triple sheets with different air spaces 
between. Increased resistance to heat loss can be obtained 
by use of multiple panels. The effectiveness of these 
assemblies lies primarily in the increase in the number 
of surfaces, the resistances of the dead air spaces and of 
the material becoming secondary factors. 
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Flow and Fan-— 


Principles of Moving Air through Ducts 


C. HAROLD BERRY 


Gordon McKay Professor of Mechanical Engineering, Harvard University 


Part 5. 


A brief conclusion to last month's discussion of diverging 
flow is followed, in this fifth part of a twelve-part series, 
by a discussion of losses in converging flow as represented 
by flow through nozzles, orifices, and fittings. 


IVERGING flow tends to be unstable, and if a duct 
terminates in an enlarging taper, the emerging jet 
of gas is likely to be “broomy,” that is, agitated and diver- 
gent. This entails losses due to eddy formation. The addi- 
tion of a short length of duct of constant cross-sectional 
area provides for the development of a better flow pattern, 
and reduces the aggregate loss. Perhaps the benefit may be 
thought of as something in the nature of the static pres- 
sure regain following abrupt expansion. Portions of the 
jet that are moving above the average velocity are slowed 
down, with some increase in static pressure, some recov- 
ery of velocity pressure that would otherwise be lost. It 
is for this reason that it has been remarked that the fore- 
going presentation of losses in expanding tapers applies 
only for tapers followed by a uniform duct. 

Fan Engineering presents curves showing much larger 
losses in diverging tapers than those based on Gibson’s 
work, quoted above. The Fan Engineering data are stated 
to rest upon tests of a diverging taper at the end of a 
duct, and show that with an included angle of 30 degrees 
the loss equals that for abrupt expansion. Fan Engineer- 
ing says, “If the nozzle is followed by a duct the flow 
lines are altered and there is still some regain of static 
pressure even at the departure angle of 30 degrees.” 

Accordingly, if the diverging taper is used to provide 
the benefit of reduced losses, it should always be followed 
by a short section of straight duct (perhaps preceded by 
an abrupt expansion, as suggested by Gibson, quoted 
in Part 4). 


Losses in Converging Flow 


It is often necessary to cause fluid to flow from a duct 
of larger area into a passage of smaller area. We shall dis- 
cuss several typical situations, together with modifications 
of the fundamental equations that are used for special 


Cases, 


The Rounded Entrance Nozzle 


Kluid stream lines conform nicely to the contour of a 
well rounded nozzle or duct entrance, and the throat of the 
nozzle is well rounded, otherwise it is not. The precise cur- 
ment is in the nature of a definition of what is meant by 
well rounded; if the emerging jet fills the nozzle throat, the 
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Losses in Converging Flow 


nozzle is well rounded, otherwise it is not. The precise cur- 
vature of the nozzle entrance profile is unimportant, but 
it must be free from irregularities. It must not be wavy. 
It must be precisely tangent to a short cylindrical portion 
that forms the throat of the nozzle. The length of this 
cylindrical throat must be from 14 to 1% its diameter; in 
cases A and C sketched in Fig. 28, it is extended indefinite- 
ly in the downstream duct. As will be noted later, when a 
nozzle is used as a meter, it may be that its precise shape 
is of great importance, but for other uses it is not. 

The loss in a well-rounded nozzle is small, and is prin- 
cipally due to friction between the fluid and the nozzle 
walls. 

The rounded entrance may lead from the open atmo- 
sphere into a duct, or from one open atmosphere to another 
(e.g., a nozzle in the partition between two large cham- 
bers), or from a larger to a smaller duct, or from a duct 
into the open atmosphere. That is, the flow may be (A) 
from zero velocity to duct velocity, or (B) from zero 
velocity to nozzle velocity (and thereafter to zero velocity ) , 
or (C) from lower duct velocity to higher duct velocity, 
or (D) from duct velocity to nozzle velocity (and there- 
after to zero velocity). 

Let us write Bernouilli’s equation from the initial con- 
ditions (marked 1 in the sketches) to the nozzle throat (2), 
assuming air density to be .075 in each case. 


ha: + hy: = hyo + hye + hy 2 (111) 
This leads at once to 
hye = (hy, — hye) + hy — hae (112) 
V2 = 4000 \/ hys = 4000) (hg — hy) + hy — hype 
(113) 


In the open atmosphere, velocity, velocity pressure, and 
static pressure are zero, 

For flow from the open atmosphere into the nozzle or 
duct (case A), hy, 0 

Vo LO00 \ 


h,, and 
hyo - hr1.2 (114) 


where h.» is the static pressure within the duct, measured 
from atmospheric pressure as datum. Since the pressure 
within the duct must be less than atmospheric (otherwise 
flow would not proceed into the entrance), the gage read- 
ing is negative. The minus sign makes it positive. Clearly 





Fig. 28. Various nozzle types. 
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this is necessary, since the square root of a negative num- 
ber is imaginary. In ventilating work, it is common prac- 
tice to write equation (114) without the minus sign. In 
any event, perplexity may be resolved by noting that in 
any of these equations the static pressure term under the 
radical is the drop in static pressure from upstream to 
the throat of the nozzle, and this must be a positive drop 
if flow is to proceed into the nozzle. 

We have already seen (in Part 1) that when a jet 
emerges into the open atmosphere, the static pressure 
within the jet is the same as that of the open atmosphere, 
i.e., hyo is zero when measured as gage pressure, from the 
downstream atmospheric pressure as datum. 

Thus equation (114) will apply to case B in Fig. 28 if 
we regard h.» as the static pressure in the downstream 
chamber measured with reference to the static pressure 
in the upstream chamber as datum. 

For case C we must use the complete equation (113). 


For case D, as noted above, h.o 0 and 


Vo = 4000\V/h,; + hy; — hye (115) 


For cases C and D, equations (113) and (115) include 
the velocity pressure in the duct leading to the nozzle. 
The velocity in the upstream duct is called the velocity of 
approach, It is convenient to eliminate it. The equation of 
continuity tells us that velocities are inversely proportional 
to areas. 

Vi, Ae 

—-=— (116) 

Ve Ay 
and since velocity pressure is proportional to the square 
of the velocity 

hy, h,2 — h,, 

r* and ; (117) 
hye hye 


Substitution in equation (112) and solving for V gives 
us, for case C, 





l 
V> LO00 y + hi 


hyi2] (118) 


and for case D 





4 


] 
V2 1oo0 (ho — hye) 


| sa 
The correction for the velocity of approach, 


is small for area ratios near zero. 


The table indicates that if the nozzle area is much smaller 
than the area of the entering duct, the correction for 
velocity of approach may safely be neglected in work for 
which low precision suffices. Approximate values of the 
diameter ratio are appended, from which it appears that 
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if the nozzle throat diameter is less than half the diameter 
of the entering duct, the neglect of the corretion will entail 
errors of a few percent, which may in some cases be ac- 
ceptable. Not always, of course. 

In all cases, the velocity in the nozzle throat is propor- 
tional to the square root of the drop in static pressure 
minus the friction loss in the nozzle. The real velocity is 
less than the hypothetical velocity computed for zero loss. 

It is sometimes more convenient to express the real 
velocity as a fraction of the hypothetical frictionless 
velocity. The factor, called the velocity coetlicient, is de- 
noted by C,. 

In general, and for case C 





l 
4000 C, ~ (he (120) 
l r? 


For case A and for case B with the understanding men- 
tioned above, 


Vo = 4000 C,/ — hy 
kor case D 


l 
V.— 4000 C, “he 


l-—r 


Since the nozzle throat velocity multiplied by the nozzle 
throat area equals the volume flowing, cfm, Q AzV2, 
we have, for each case, 


() — 4000 Ay Cy \/ as above for each case (123) 


For the well rounded entrance or nozzle, therefore, the 
velocity coetlicient is also the ratio of the actual rate of 
flow to the hypothetical frictionless flow. It is therefore 
often called the discharge coeflicient, Cy, or, in such cases 
as A and B, the entry coeflicient, C,. 

Comparison of equations involving h;, with equations 
involving the coeflicient C (equations 118 and 120) gives 
a relation between the nozzle loss, as a fraction of the 
velocity pressure in the throat, and the coeflicient of 
velocity or discharge, together with the area ratio. 


hye l 
(124) 
Be 


For cases A and B, where 1 0, the last factor obviously 
becomes unity. For many cases of the C and D type, this 
factor will be small. It is frequently omitted, on the tacit 
assumption that it is unity. 

It is to be noted particularly that the loss thus far dis- 
cussed is the loss from upstream to the throat of the 
nozzle. Beyond the throat further loss may oceur. In 
cases A and C, this further loss is simply the downstream 
duct friction loss, to be found from suitable charts ot 
equations, For cases B and D. the further loss is that due 
to abrupt expansion to zero velocity, which we have 
already seen (in Part 1) equals the velocity pressure in 
the jet. Accordingly, for a nozzle discharging into the open 
atmosphere the aggregate loss becomes 


hrs l 
(}25) 


hye C? 


if we assume that the area ratio is small enough to be 
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negligible and denote by 3 (as in case D, Fig. 28) a point 
in the open atmosphere where the velocity has become 
zero, 

The value of the coeflicient of velocity, which is also 
the coeflicient of discharge, for a well rounded nozzle is 
not far from 0.99, For large nozzles (3 or 4 ft throat 
diameter) it may rise to 0.995 or even higher. Clearly, 
then, the loss will be small. If the area ratio is small enough 


to be negligible, 


hiae 1 
] 0.02 (126) 
hye 0.997 


Since, in much ventilation work, the velocity pressure in 
the throat will often be smaller than 1 or 2 inches of 
water, the loss will be correspondingly small. 

Because of the small loss from entrance to throat, the 
rounded entrance provides the best means of passing from 
the open atmosphere into a duct, or from a larger to a 
smaller duct. Unfortunately, it is a costly construction. 
For circular ducts of moderate diameter a trumpet en- 
trance can readily be spun, but a spinning lathe is not 
commonly found in sheet metal shops. Fairly large nozzles 
(40-inch throat diameter) have been made of wood, but 
this had to be done in a large pattern shop, and was not 
cheap. The writer has used a nozzle of 36 inch throat 
made of metal lath and plaster, which was very satisfac- 
tory for use over a period of a few months, Small nozzles 
can readily be made in the machine shop, of metal cast- 
ings. For rectangular ducts, the usual sheet metal worker 
can make an acceptable trumpet with mitered corners that 
appears to work nicely. 

Because of the small variation in the discharge coefficient 
of the well rounded nozzle, it is often used as a means for 
measuring flow. If high accuracy is not necessary, the 
coeflicient may be assumed to be 0.99 or some such value, 
but if high accuracy is sought, the coeflicient must be de- 
termined. The procedure for this is simple and expeditious. 
See Transactions A.S.M.E.. vol. 38 (1910), page 761, 
The Impact Tube, by S A. Moss (especially page 78 
Orifice calibration by means of impact tubes). 

Perhaps the easiest application of the nozzle as a meter 
is at the end of a duet. discharging into the open atmo- 
sphere. A simple impact tube located centrally a short 
distance from the nozzle reads the total pressure in the 
jet, and since the static pressure is zero, the total pressure 
equals the velocity pressure. The velocity, multiplied by 
the nozzle throat area, and by the coeflicient of discharge. 
gives the quantity flowing. The impact tube need not be 
located with exactness, and the entire procedure is ex- 
tremely easy. The nozzle is not generally used for such 
ineasurements, because, for a reasonable range of capacity. 
a laboratory would need numerous nozzles, and they are 
costly to make and bulky to store. 

For further details of the use of metering nozzles. see 
the paper by Dr. Moss, referred to above, and also Flow 
Measurement (Power Test Codes, Instruments and Ap- 
paratus) published by the American Society of Mechanical 
Engineers and Marks’ Mechanical Engineers’ Handbook. 
oth Edition, page 2077, Head Meters. 


The Sharp Edged Orifice 


The sharp edged orifice is often a simple hole in a thin 
plate. In this form it is often used as a metering device. 
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or to restrict flow to some predetermined value. It may be 
used in situations similar to those for the well rounded 
nozzle. 

Flow through a sharp edged orifice is converging flow, 
as shown in Fig. 29. The fluid approaching the orifice from 
points off the center line has a radial inward velocity 
component, which persists beyond the orifice, so that the 
emerging jet is converging for a short distance beyond the 
orifice, where there appears a minimum cross-sectional 
area of the jet, which is called the vena contracta. 

The velocity in the vena contracta is computed exactly 
as the throat velocity is computed for the well rounded 
nozzle. The velocity coefficient is of the same order of 
magnitude as that for the well rounded nozzle. 

The area of the vena contracta is smaller than the area 
of the orifice. The ratio of the area of the vena contracta 
to the area of the orifice is called the coefficient of con- 
traction, C,, and is about 0.62. 

Accordingly, the flow through the orifice equals the 
vena contracta velocity multiplied by the vena contracta 
area. 


O = V. A. = 4000 A, C, C. Why — hye (127) 


4000 A, Ca \hg — hy (128) 


where C, is the coefficient of discharge, equal to the product 
of the velocity coefficient and the coeflicient of contraction, 
and A, is the area of the orifice. 

In the various cases, equation (128) will be modified 
as for the well rounded entrance, by the introduction of 
the correction for velocity of approach, as in equations 
(120), (121) and (122). 

However, there is a further modification necessary if 
the velocity of approach is significant, for that means that 
a duct of restricted area leads the fluid to the orifice. In 
such cases the contraction of the jet is partially suppressed, 
so that the coeflicient of contraction is increased. There is 
also some evidence that the contraction of the jet is differ- 
ent if the jet discharges into the open atmosphere or into 
a downstream duct of the same diameter as the upstream 
duct. 

Data are scarce and not convincing, but it is probably 
safe to say that if the diameter of an orifice is no more 
than 0.7 of the duct diameter (for an orifice in a con- 
linuing duct) or no more than 0.4 of the duct diameter 
(for an orifice discharging from the end of the duct). the 
coeflicient of discharge will not depart greatly from 0.01. 

For most cases in practice, the area approaching the 
orifice is much larger than the orifice and accordingly the 
discharge coefficient is usually about 0.61 or a little less. 
It is common practice to use the value 0.60 for ordinary 
work (but not for an orifice used as a flow meter). 

As for the well rounded nozzle, the loss for the orifice 
is related to the discharge coefficient, and equations like 
(124) and (125) apply. 

For an orifice discharging into a large chamber (cases 
B and D in Fig. 29) with the coefficient of discharge de- 
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Fig. 29. Converging flow through various forms of sharp 
edged orifice. 
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fined by equation (128), it is easy to show that the aggre- 
gate loss (including the loss due to abrupt expansion from 
the vena contracta to zero velocity in the chamber) is 


| 
hye hye + hy (129) 
Ge 
where h,, is the velocity pressure corresponding to the 
orifice velocity (Q) A, quantity flowing divided by orifice 
area} and h,, is the velocity pressure in the duct leading 
to the orifice (as in case D). 

For the common case of a square ended, sharp edged 
duct into which air flows from a large chamber or the open 
atmosphere (case A or with slight modifications, case C). 
the entrance end of the duct is a sharp-edged orifie C. | he 
jet forms in the vena contracta and expands to fill the 
duct. This is an abrupt expansion, as shown in Fig. 50. 


1 a aa 3 y 


Fig. 30. Flow into a square ended, sharp-edged duct 








The static pressure regain can be formulated in terms of 
the area ratio (as in equation 105), with the area ratio 
equal to the coefheient of contraction of the sharp edged 
entrance. The static pressure in the vena contracta (point 
2 in Fig. 30) is less than the static pressure in the duct at 
point 3. a short distance downstream. 

The aggregate loss can be computed as the sum of the 
orifice loss (as in equation 124 for the nozzle, withr — 0) 
and the loss due to abrupt expansion (as in equation 106. 
with r — coefhcient of contraction at the vena contracta). 

If we define a coefhicient of entry analogous to the co 
efficient of discharge of an orifice, by the equation 

V; = 4000C, / — hy 
then it can be shown that the aggregate loss up to point 3. 
beyond the vena contracta is 


hy 3 ] 
] (129) 
hy; C.? 


and it can further be shown that this is the sum of the 
orifice loss from 1 to 2 (the vena contracta) plus the loss 
due to abrupt expansion from the vena contracta to the 
duct velocity, 2 to 3. As before, h 
in the duct, beyond the vena contracta, where the velocity 
equals quantity divided by duct area. 


is the velocity pressure 


When a sharp edged orifice is used as a meter in a duct 
or at the end of a duct. one needs an accurate value of the 
coeflicient of discharge, and this depends upon the ratio 
of orifice diameter to duct diameter, upon the value of the 
Reynolds number, upon the absolute size (diameter) of 
the duct, and upon the precise location of the pressure 
taps. With suitable precautions, the sharp edged orifice is 
a good metering device, and it is much less costly than the 
well rounded nozzle. 

The distance of the vena contracta from the face of the 
orifice varies with the ratio of orifice diameter to the 
diameter of the duct, average values ranging from 0.3 to 
0.8 duct diameters. 
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In ventilation work, the orifice is not usually used except 
as a meter during a test. In the actual working system, the 
most important application of orifice theory is in the 
entrance of air into the square end of a duct and the flow 
froma large duct into a small one, with abrupt contraction. 

For the case of flow from a large duct into a smaller one, 
with abrupt contraction, the coetlicient of discharge (or 
entry} is sensitive to every aspect of the construction. 
especially to any departure from symmetry. For example, 
if the smaller duct is eccentric to the larger duet, the loss 
will be materially increased, perhaps as much as doubled. 

Converging tapers are widely used for entrances and for 
reducing connections from larger to smaller ducts. These 
suffer some degree of contraction of area (to a vena con- 
tracta) at the entrance of the taper and again at the en- 
trance to the smaller duet to which the taper is connected. 
These losses, however, are less pronounced than those in 
the abrupt contraction, so that the use of tapering con 
tractions is advantageous. Alden presents data on various 
commercial duct entrances and orifices indicating their 


The Influence of a Flange 


\ simple flat flange perpendicular to the end of a suction 
duct increases the coethcient of entry and reduces the 
entrance loss for the flow of air from the atmosphere into 
the duct. 

The loss through the flanged entrance will range from 
approximately one quarter to one half the loss through the 
corresponding unflanged entrance. Moreover, when the 
entrance is a suction hood. the flange modifies the flow 
pattern so that is is much more effective in picking up dust 
or fumes, and the flange reduces the inflow of unpolluted 
air surrounding the hood and thus reduces the load on 
the ventilating system. 


Effect of Non-Uniform Flow 


We have mentioned the beneficial effect of a duct fol- 
lowing an expanding taper or an orifice. It may be worth- 
while to discuss this further and consider an example in 
which large numbers are used to simplify the arithmetic. 

\ duct of 2 sq ft area carries LO000 cfm of air, The flow 
is distributed uniformly over the area. Velocity  Q/A 
GOO0 fpm. The velocity head is (V / 4000) 7 
This is a measure of the kinetic energy per cu ft of air, 


Lh inches w.g. 
and hence the aggregate energy of the entire stream is 
measured by the product Qh, 16000 4 64000. 
The unit is queer; we need not name it. 

Next assume the same duct carrying the same total 
flow, but with three-quarters of the air flowing through 
the upper half of the duet, one-quarter through the lower 


half. In the upper half Q 12000, A 1, Vv 12000, 
h, 9, and the aggregate kinetic energy is 12000 - 9 

103000. In the lower half Q L000, A a L000, 
hi, 1. and the aggregate kinetic energy is 4000. The 


aggregate kinetic energy for the entire flow is then 112000 
for the case of non-uniform flow, as compard with 64000 
for uniform flow. 

If the duct discharges directly to the atmosphere, all of 
the kinetic energy is lost in abrupt expansion to zero 
velocity, and the loss from the non-uniform flow will be 
nearly twice that from the uniform flow, for the same 
volumetric discharge from the same duct. 
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If any element of a duct system produces any non- 
uniformity in the velocity distribution over the area, it 
necessarily induces an increase in the kinetic energy of 
the stream, If this non-uniform stream is discharged to the 
atmosphere, this increased energy will be lost. If, on the 
other hand, the duct is extended far enough so that the 
velocity distribution can approach uniformity, the kinetic 
energy of the stream will be decreased (with increase in 
static pressure) and the stream can be discharged with 
smaller loss. 

Similar results apply to non-axial, swirling, helical flow. 
For perfectly helical flow with a helix angle of 30 degrees, 
for example, the ratio of the average axial velocity com 
ponent (()/A) to the actual helical velocity will be cos 
30 == 0.86. The actual velocity will be 1.16 times the axial 
component, and the velocity pressure will be (1.16)? 
1.35 times the value that would prevail with axial flow. 
So if a swirling stream is discharged to the atmosphere 
the loss will be larger than it would be with axial flow. 

Even if the stream is not discharged to the atmosphere, 
if non-uniform or non-axial flow persist in a duct, the 
friction loss will be greater. For the illustrative case of 
non-uniform flow the average velocity pressure is 
112000/16000 —— 7 inch w.g. as against 4 inch for uni- 
form flow. For the 30-degree helix, the velocity pressure 
is 35% higher than for axial flow. In turbulent flow, the 
friction loss is proportional to the velocity pressure, and 
hence the non-uniform or non-axial flow entail increased 
friction loss. 

Anything that can be done to avoid or correct non- 
uniform or swirling flow is therefore a means for reducing 
loss. Suitably located guide vanes will often reduce non- 
uniformity of flow, and so-called straighteners or egg- 
crates will remove the spin component of swirling flow 
and deliver an axial stream. Such devices are often used. 

Such corrective means may introduce losses due to 
friction and shock. Swirling flow will impinge upon 
straightening vanes and suffer an abrupt change in direc- 
tion, with shock loss, Any vanes will of course introduce 
wall friction; if the vanes are numerous and long this may 
be great. Thus the introduction of such means requires a 
judicious consideration of benefits and losses, to the end 
that the net gain may be a maximum. Vanes must be long 
enough to do their work, and no longer. They may profit- 
ably be streamlined to reduce turbulent friction. 

In any event, we should never discharge a non-uniform 
or non-axial stream into the atmosphere. Even a length of 
straight duct will somewhat reduce the loss, and propet 
guide vanes may do better, We should try to prevent the 
formation of non-uniform or swirling flow, and we should 
try never to lose a chance for reducing its energy before 
discharging it. 


Loss in Elbows 


An elbow, in its simplest form, connects two equal ducts 
at right angles. The cross-sectional area of the elbow is 
the same as that of the ducts, which may be circular, 
square, or rectangular. 

An elbow connecting square or rectangular ducts is 
easily made with circular cylindrical surfaces and flat 
sides. For round ducts the elbow approximates a quarter 
of a torus by a series of short cylindrical sections ranging 
from the simple miter to the multiple-piece elbow. The 
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miter should be avoided. In multiple-piece elbows, an 
increase in the number of pieces gives a better approxi- 
mation to the torus with some reduction in loss, but each 
additional piece introduces another joint with increased 
cost and increased chance for leakage. Beyond perhaps 
five pieces for small ducts and seven for large ducts, there 
is probably little gain. 

All manner of modifications are used. The ducts may 
be at any angle, greater or less than 90 degrees. The ducts 
may be of different size (in this case we speak of the elbow 
as a reducing elbow). The centerline radius of the elbow 
may be large or small. In the case of rectangular ducts, 
the elbow may turn in the plane of the long side of the 
rectangle, or in the plane of the short side (this changes 
what is called the aspect ratio of the elbow). Elbows of 
special shape may be used, departing from simple circular 
curvature. All of these items affect the elbow loss. 

The flow pattern in an elbow is complicated. As the gas 
enters the elbow, it tends to 





continue in its original di- got = — 
rection, so that at the exit S/S 7 a 
the gas is crowded toward | | | 
the outside of the elbow, as | 
shown in Fig. 31. This action | 

is not uniform. In the duct | 
approaching the elbow, the ; 
gas in the central portion of I 
the duct is moving faster 

than the gas near the duct Fig. 31. Flow pattern in an 
walls. Accordingly, at the etbow. 

elbow exit, the central gas is more strongly crowded out- 
ward than the gas nearer the side walls. This sets up a 
double helical flow in the exit duct, as in Fig. 32. This 
double helical flow may continue for a long distance down- 
stream. Slight irregularities in the duct may distort the 
flow pattern so that one helical flow dominates while the 
other dies out, resulting in a single helical flow along the 
duct. 

In an elbow of circular cross-section, connecting circu- 
lar ducts, the situation is further complicated by the crowd. 
ing together of the gas as it flows through the elbow. 

Thus it appears that an elbow is a means for producing 
non-uniform and non-axial flow, which we have already 
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Fig. 32. Helical air flow set up at elbow 
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seen is to be avoided if possible, or subsequently to be 
corrected. The simplest corrective measure is a straight 
duct following the elbow, and tests show that the loss due 
to an elbow discharging immediately to the atmosphere is 
materially greater (often more than 

twice as great) than the loss due to 

an elbow followed by a duct. An elbow 

foliowed by an expanding taper. as 

in Fig. 33, is a favorable combination 

that sometimes appears in what is 2. 
called a Venturi elbow which shows elbow. 
small losses. 

There is a widespread belief that a square (miter) turn 
is improved by rounding the outer sheet (this is for rec- 
tangular ducts). This change produces virtually no im- 
provement. Rounding or even bevelling the inner corner 
does much more good. Unfortunately, ventilating ducts 
in finished buildings have to be carried in partitions and 
around corners, so that square inside corners are some- 
times hard to avoid. 

Perhaps the best way to turn a corner has arisen in an 
effort to improve the miter corner. This is the equare 
corner with splitters or turning vanes as at the right in 
Fig. 34. These may be simply bent sheet metal, but better 
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Fig. 34. Means of reducing friction of a mitered elbow. 


results follow the use of shaped vanes, resembling steam 
turbine buckets. These are used in cases where the reduc- 
tion in loss justifies their higher cost. These turning vanes 
greatly reduce the tendency to set up swirling flow beyond 
the elbow. Usually a few vanes suffice; one helps greatly; 
two or three are enough for a small duct; too many intro- 
duce excessive surface friction. 

The influence of aspect ratio is important in rectangular 
elbows, and is obviously closely related to the effect of 
turning vanes. The aspect ratio of a rectangular turn is 
the ratio of the duct dimensions, the axial dimension over 
the radial dimension = a/b in Fig. 35. A mnemonic de- 
vice for remembering which way up the ratio goes is: 


aspect axial dimension a 
ratio radial dimension =r 


An “easy” elbow of high aspect ratio shows smaller loss 
than a “hard” elbow of small aspect ratio. Clearly a set 
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Fig. 35. Demonstration of low and high aspect ratios. 
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of turning vanes merely divides an elbow of small aspect 
ratio into a group of elbows of large aspect ratio (and 
various centerline radii). 

With various forms of elbows and a complex flow 
pattern, it is not surprising that the loss in elbows is 
large and is dependent upon several variables, so that 
the data cannot be presented in simple form. The elbow 
loss depends on the ratio of centerline radius to duct 
radial dimension for a circular or square duct; on the 
aspect ratio; on the angle of bend; on the size of the 
elbow; on the average gas velocity; and on the presence 
or absence of a following duct. 

A common method of presenting data is to give the 
loss for circular and square duct elbows of various cen- 
terline radii, and then to present multiplying factors for 
other items. For example, a duct 2 X 8 ft. terminates in 
an elbow with aspect ratio 8/2 4; centerline radius 

3 ft, turning through 120°, and discharging directly 
to the atmosphere. Any table of elbow losses will give 
figures not greatly different from the following taken 


from Alden: 


Square elbow, 90°, radius ratio LS 
bh = OSS kh, 

Aspect ratio 4: factor 
hy = 0.35 X 0.9 


0.9; turn 120° ; factor 
1.22h, = 0.38 h, 


The loss in an elbow is sometimes expressed by stating 
the length of straight duct (of the same size and shape) 
which would give the same friction loss. 

Non-uniform flow of the gas entering an elbow has a 
marked influence on the elbow loss. If the region of high 
velocity is at the outside of the turn, the elbow loss will 
be much reduced; if the high velocity is at the inside, 
or throat, of the turn, the elbow loss will be much i 
creased, Accordingly, when one elbow follows another 
to form what is sometimes spoken of as a compound 
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Plane offset Return bend Lateral offset 


Fig. 36. Types of compound elbows. 


elbow, the loss in the second elbow will be larger ot 
smaller than usual depending upon whether the second 
elbow is arranged as an offset or as a return bend. 
Lateral offsets show smaller loss than plane offsets. 

The author recalls a costly design error that resulted 
from a failure to remember the nature of flow around a 
square-cornered turn. It is a good illustration of the fact 
that when one is working on a specific problem he is 
prone to forget what he knows that chances to lie in a 
seemingly different field; in this case the designer was 
working on furnace walls and forgot what he knew about 
air ducts. Some thirty years ago several large boiler 
settings were designed with air-cooled refractory walls 
consisting of inner and outer shells held together by 
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Fig. 37. Air flow in an air cooled refractory wall. Construction 


of wall ot le ai full air tlow at center; low | od air flow at right 


light-weight steel I-beams (vertical section at left in 
hiv. 37) between which were passages for the flow of 
cooling air, kach of these air ducts extended from the 
middle of one side wall to the middle of one front wall 
(plan at center in Fig. 37). Air was to enter through 
dampered openings in the side wall, flow to and along 
the front wall, cooling the refractory, and then pass 
through numerous openings in the inner front wall to 
serve as secondary air for completing the combustion 
of powdered coal. 

Shortly after the first boiler was fired its inner per 
forated front wall bulged inward dangerously and_ in- 
spection disclosed that the steel I-beams installed to hold 
the walls together had almost completely disappeared. 
leaving a considerable mass of mill scale. Further study 
of another identical furnace indicated that at high loads. 
when the pressure differences were fairly large the ait 
flowed just as intended, emerging from all of the openings 
in the front wall, but that at low loads, with reduced 
pressure differences, the flow through the openings near- 
est the corners was reversed, so that hot furnace gas was 
drawn into the air passages as shown at right in Fig. 37. 
Thermocouples indicated that this heated the steel I-beams 
to something over 1200F, a temperature at which the 
steel literally burned up and disintegrated. The remedy 
was simple: the openings nearest the corners were bricked 
up and heavy cast iron sections were substituted for the 
light steel I-beams. Meanwhile the damage to one boile: 
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Fig. 38. Types of tees. 





setting was done and others had to be rebuilt. It was a 
costly oversight. 


Loss in Tees and Other Fittings 


The flow through a tee is more complex than through 
an elbow, for it involves the angular impact of two 
streams that may have different velocities, or the separa- 
tion of a single stream into two streams that may have 
different velocities, with losses analogous to those of 
abrupt expansion. 

The design of the tee may be modified to reduce these 
losses, but complex tees are costly, often too costly, to 
permit their use. 

For any tee we find two losses, that is, two drops in 
total pressure, in which we are interested, the drop in 
the run or main, from point 1 to point 2 in Fig. 38, and 
the drop in the branch, from point 1 to point 3, or from 
point 3 to point 2. See Trans. A.S.M.E.. vol. 66, 
no. 3 (April, 1944), page 177, Pressure Loss in Elbows 
and Duct Branches, by Andrew Vazsonyi. 


Vext month, Part 6 will begin a discussion of the fan 
and its relation to the system. 





Industrial Use 


Following is a summary of an economic evaluation of 
the industrial use of atomie energy prepared by Walker 
L.. Cisler. president of the Detroit: Edison Co.. and de- 
livered at an atomic energy forum at the American Power 
Conference in Chicago, March 25, 1953. 

\t the present time it is possible to evaluate the eco- 
nomic aspects of the industrial use of atomic energy only 
in broad terms. We know we have an extremely large new 
source of heat energy and we know that this energy can 
he obtained as a raw material, such as metallic uranium, 
ata very low cost compared with conventional fuels. We 
know a great deal of the science involved in nuclear 
fission and in the controlled release of heat by fission. 

There is much still to be known concerning the technical 
problems of recovering that heat energy and applying it 
to useful industrial purposes. These problems are par- 
ticularly difficult because they are completely outside of 
our experiences in industrial processes, Solutions to these 
problems are most difficult because of the radioactivity 
and other inherently dangerous properties of the ma- 
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of Atomic Energy 


terials with which we are dealing. Research and develop- 
ment requires most costly and complicated facilities. And 
all of these matters are further complicated by security 
restrictions believed necessary to assure national safety. 

We have, however, made progress. Studies and develop- 
ments are moving forward. The development of reactors 
for submarines and surface ship propulsion is well ad- 
vanced, The best advice available is that the generation 
of electric power using atomic fuels on a competitive basis 
will become a reality not too far in the future. 

The probable economic effects of the accomplishment 
of this goal are difficult to judge. Certainly there will be 
no immediate startling change in the cost of electricity 
to the consumer and there is no basis upon which to 
predict that lower cost power may result in the future. 

No one fifty years ago could have evaluated the eco- 
nomic importance of the automotive or the electric power 
industries as we know them today. No one today can 
accurately evaluate the economic effects of the industrial 
use of atomic energy during the next fifty years. 
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Operating principles and typical examples of equipment 
available are set forth in a survey of temperature con- 
trolling devices. 


thermostat may be defined as a feedback device that 
A reacts to changes in temperature. The change of 
temperature affects the actuating element of the thermo- 
stat and the information is fed back to a heating or cool- 
ing system by making or breaking a contact or, in the 
case of air-operated controls, by operating an air valve 
or nozzle. 

The electrical contact is an essential part of all thermo- 
stats, except air-operated types. Good electrical contact 
with low electrical resistance requires a smooth and clean 
surface and sufficient contact pressure. Corrosion makes 
a contact inoperative and a chemically inert contact ma- 
terial must be chosen. Platinum-iridium seems to give 
about the best results. Less excellent but usually quite 
satisfactory are platinum base alloys, palladium base 
alloys, and finally silver. Since the cost is in direct pro- 
portion to the quality, the choice of contact material is 
mainly determined by economical factors. 

Sufficient contact pressure is necessary for both the 
reduction of contact resistance and the prevention of 
chatter. A chattering contact is not only bad for the 
controlled apparatus it also destroys the contact material. 
Contact pressure cannot be increased arbitrarily since 
mechanical wear results from too much pressure. The 
material used, as well as the shape of the contacts deter- 
mine the optimum pressure with which a contact should 
be used, 

In a bimetallic thermostat, where the actuating element 
slowly bends under the influence of the changing tem- 
perature, one contact surface may be fastened to one end 
of the actuating element, while the other contact surface 
is fastened to a bracket. Such an arrangement in its 
elementary form is shown in Fig. 1. It is used in practice 
but is not too satisfactory. The contact surfaces approach 
each other very slowly and the resulting contact pressure 
is small. A slight film usually exists on the surface of the 
contact, and this film being of an insulating nature has to 
he punctured before an electric contact is established. 
This requires a certain impact. Besides, arc formation 
and the consequent erosion of contact material is likely 
to occur more readily with a slow making contact. This 
is particularly obvious with d.c., but it is not negligible 
with a.c. especially since the circuit closed by the thermo- 
stat contacts usually contains components of relatively 
high inductance, such as relay coils. Arcing not only 
produces erosion, it might actually weld the contacts 
together and thus make the thermostat inoperative. One 
should not immediately jump to the other extreme and 
consider snap action as the only answer. As a matter 
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Elementary thermostat 


Fig. 2. (Right) Wiping action of contact 


of fact, the longest life in thermostat contacts seems to 
result from quick makes and slow breaks. Since this is 
usually not possible to attain, some compromise is the 
answer. 

One fact should be accepted: all contact metals wear 
mechanically and erode from arcing. Therefore, the 
additional requirement for the contact material is that 
it be of sufficient thickness. 

A small amount of wiping action should be built into 
the contact arrangement. This is illustrated in Fig. 2. 
After making contact in a line vertical to the contact 
surface, the contacts wipe against each other sliding a 
small amount in a line parallel to the contact surfaces. 
This is an excellent cleaning action. 

To increase the reliability of contacts, two other re- 
courses are available, one is twin contacts, the other seal- 
ing. Twin contacts are mounted on separate arms of each 
contact spring (see Fig. 3). They assure that the circuit 
is completed through one contact if the other is held open 
by dust or film formation. Twin contacts should not be 
confused with bridge contacts which are sometimes also 
called twin contacts but are not intended to give the 
additional reliability as considered here. Bridge contacts 
have two fixed contacts which are brought into electrical 
connection by another, movable set of contacts fastened 
to the actuating element. The latter set is mounted on a 
metal piece, thus forming a bridge for the two fixed 
contacts. Sealing of contacts, as another means to in- 
crease the reliability of contacts, requires hermetical en- 
closure protecting contacts from atmospheric influences. 

Thermostats frequently use mercury The 
great advantage of mercury switches is that the contact 


switches. 
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surfaces can be easily enclosed hermetically in a glass 
envelope. Mercury switches have to be of high quality, 
otherwise contact failures might oecur much easier than 
one expects from such a switch, The commercial variety 
of mercury usually contains lead and copper, and_ is 
liable to split up into fine globules when running over a 
glass surface. This would produce sparking and conse- 
quent damage. Only a very pure mercury is acceptable. 
Furthermore, mercury attacks most conductors. Tungsten 
is generally used for the electrodes, and further chemical 
inertness is obtained by removing most of the air from 
the interior of the mercury switch or filling it with an 
inert gas or vapor. A high-quality mercury switch is 
certainly as reliable a switch as any, and its only limita- 
tion may be cost, fragility, the possibility of rupture in 
case of heavy arcing, the chance of freezing in low tem- 
peratures, the relatively large volume, and the require- 
ment of special actuating mechanisms which on their part 
might occasionally produce more possible sources of 
failure than a straight forward metal-to-metal contact 
does, 

\ll contacts are designed for a certain maximum elec- 
trical rating. Where the contacts of the thermostat are 
part of a low-voltage circuit, a so-called light-duty thermo- 
stat is usually satisfactory. As soon as line voltage is 
involved, heavier contacts become necessary. Manufae- 
turers generally supply ratings with these heavier types. 
While these ratings should be adhered to, they cannot 
be used as indication of the relative quality between two 
different makes. No generally accepted basis for contact 
ratings exists and it is a more or less arbitrary judgment 
that determines capacity ratings 


Thermostat and Heat 


The thermostat’s response to radiant heat is very 
limited, and it can happen that the air temperature in a 
room is satisfactory but that a person in the room will 
legitimately complain about its being too warm because 
the floor is, say, above a boiler room, and the heat 
radiation from the floor will affeet the condition of the 
room, Since such extreme conditions seldom occur, the 
standard thermostat can be generally relied upon as a 
true duplication of the physiological reaction of the 
occupants of the room, although in radiant heating it is 
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Fig. 3. Twin contact 


sometimes considered desirable to have a device that 
responds to both air temperature and radiation. 

Such a device is, for 

example, the Thermo- 


mt ray. made bv Sarco- 
Fil therm Controls, Ine., 

‘A t.* 7 a 
/ as shown in Fig. 4. The 


thermostat is contained 
in a hollow sphere. A 
small electrical heater 
is mounted inside the 
same sphere and keeps 
the outside surface tem- 
perature of the sphere 
at SOF which = corre- 
sponds to the normal 
surface temperature of 
: the human body. When 
7. the combined effect of 
~ radiating surfaces in 
lj L the room and the air 
‘fe temperature increases 
ry S so that less heat is 
Pasi: de: Slain ee civen off by the sphere, 
arcotherm Controls, In the temperature inside 
the sphere increases, 
and the thermostat responds. 

In the conventional thermostat that responds to air 
temperature only, it is necessary to allow free air circula- 
tion around the responding element of the thermostat. 
Drafts will interfere with operation of a thermostat not 
only beeause of the possible lower temperature of the 
draft air but also because rapid air movement produces 
a much quicker response of the thermostat. 

The thermostat mechanism should be mounted on an 
insulating plate because otherwise the temperature of the 
wall would have a disturbing influence on the thermostat 
response. 

There are a number of methods for converting thermal 
into mechanical energy. Three commonly used methods 
are: bimetal elements, sealed bellows, and pressure-spring 
elements. 


Bimetallic Elements 


Albert Louis Breguet, a watchmaker, who lived during 
the second half of the 8th century, invented the bi- 
metallic spiral thermometer probably as a result of using 
bimetallic strips in the balance wheel compensators of his 
watches. A bimetallic strip consists of two different metals 
that are solidly fastened together and have different co- 
eflicients of expansion. When such a strip is heated one 
metal expands more than the other. The result is a bend- 
ing of the strip with a curvature proportional to the heat 
applied. 

The difheulty, much larger than usually assumed, is 
that this device requires a relatively large movement for 
a minute change in temperature. To obtain a deflection 
Which would be large enough for the practical purposes 
of a thermostat, it was necessary to find two metals with 
sufheient difference in their respective coeflicients of 
expansion, \ metal with a very low coefficient of expan- 
sion was not available for a long time, until C.F. 
Guilleaume, at the end of the last century searched for 
such a metal to improve the accuracy of measuring stand- 
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ards. He invented invar. a nickel steel (and obtained a 
Nobel prize for this work). Today invar or elinvar are 
nearly always used in bimetallic strips usually in combi- 
nation with bronze which has a coefficient of expansion 
of approximately 20 times that of invar. 

The bimetallic strip of a thermostat is expected to 
operate quickly and accurately, to offer as much deflection 
as possible with an ability to exert enough pressure on 
contact-making elements. These requirements cannot be 
met in an ideal way. Compromises are necessary. The 
larger the relation of surface to volume of a bimetallic 
element the faster will be its response to a given tem- 
perature charge, but mechanical requirements put a limit 
to the reduction of mass. Furthermore, the larger the 
deflection, the less is the load against which the bimetal 
can operate, 

Three basic forms that are usually employed with 
thermostats, are shown in Fig. 5. These sketches as well 
as the formulas in the following are adapted from a 
catalog published by W. M. Chace Co., Detroit, Mich. 

The deflection in inches of a bimetal cantilever is 
given by the formula 


k, (7 T,) L 
1) (1) 


Where k; is the strip deflection constant, T.—T, is the 
temperature difference in degrees Fahrenheit, L is the 
active length of the bimetallic element in inches and t is 
the thickness of the element in inches. 

For example, suppose the bimetal element of a thermo- 
stat is a cantilever with the contact on its free side. 
Assume the length of the active element to be 2.5 inc hes, 
its thickness 1-inch, the temperature differential between 
which the thermostat is going to work is to be 4 degrees 


I. The strip deflection constant is usually somewhere 
between 5 to LO 10 


°, and in the present case will be 
i 10-°. The deflection in this case would be 

7 10 ee aS 
1) 0.014 inches, 
ly 


an obviously minute movement. 


It appears that it would be worthwhile to reduce the 
thickness since this would increase the deflection pro- 
portionately, It would have the additional advantage that 
it would increase the relation of surface to area and, 
therefore, the sensitivity of the device. Unfortunately, 
the load that can be operated has also to be taken into 
consideration. 


The load in ounces is determined by the formula 
k; ko (T.—T,) b # 

r (2) 
L, 
where k,, L., and t have the same meaning as in formula 
(1); ke is the strip torque constant which is usually in 
the neighborhood of 100 x 10°, and b is the width of the 
bimetal element in’ inches. 

For example, assume the width, b is 44-inch: 7,—T, 
is again the temperature difference but requires a differ- 
ent interpretation. In this case 7, is the temperature at 
which the cantilever just barely touches the load, which 
in this case is the fixed contact, and 7’, is the temperature 
at which the electrical contact is positively established. 


98 MAY, 


[t is not possible to determine how large T.—T, will 

be. Obviously as long as 7,—T, equals 0, according to 

formula (2), P, the contact pressure, would also be zero. 

\n arbitrary assumption for the temperature differential 

must be made. and it will here be assumed that T7,—T, 
) 


equals 0.2. Substituting values in formula (2) gives 


’ 10 100 1a 0.2 l/, (14) 


pP 0.044. 


Ze ounces 


a very small contact force indeed. Reducing the thickness 
from 14-inch to ;\x-inch would decrease the contact force 
to 0.OLL ounces or 14 of the previous result. This shows 
the importance of thickness from the standpoint of avail- 
able contact force. 

The symmetrical U shape is generally used rather than 
the cantilever. The symmetrical U shape offers twice the 
force but one half the deflection for the same overall 
length, as compared with the cantilever. It affords, fur- 
thermore, a much better distribution of its length in a 
given space because of the bent shape, so that for practical 
purposes it gives usually twice the length of the cantilever 
and, therefore, twice the deflection, though the same con- 
tact force. The contact force would not be increased be- 
cause, as formula (2) shows, P, the contact force, is in- 
versely proportional to the length of the bimetal element. 

What deflection and foree can be obtained with a 
spiral-shaped bimetal element? 

The formulas applicable for the spiral are: 


k, (7; T,) L 


P , = (4) 


where A is the angular deflection in degrees, ke is the coil 
deflection constant, k, is the coil torque constant, r is 
the radius as shown in Fig. 5, and the other symbols 
have the same meaning as in formulas (1) and (2). 

Assuming a case comparable with previous examples, 
I, 7, shall again be 4 degrees F for the case of de- 
flection in formula (3); and 0.2 degree F for the cal- 
culation of force according to formula (4) ; let the thick- 
ness be Ye inch and the width be ‘5 inch as before; 
k, can be taken as 800 & 10-° and k, as 600 LO’; 
dimension Z in Fig. 5 is to be 45 inch, and r 1! 2 inch, 
assuming four windings of 14, !2, %, and 1 inch mean 
diameter, respectively, giving a total length L of approxi- 
mately 9 inches. The angular deflection, A, is then, ac- 
cording to formula (3), 
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Fig. 5. Three forms of bimetallic element 
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0.23° 
1 


s 


which results in a movement of about 0.004 inch at the 
outer end of the bimetallic element, i.e. the assumed lo- 
cation of the contact. This is considerably more than 
could be obtained by either cantilever or U shape. 

The contact pressure P which will be available when 
the temperature decreases by another 0.2 degree F after 
the contact surfaces barely touch each other, is calculated 
hy means of formula (4) as follows: 

Pp 
B00 10-* ~~ 600 « 108 


114 


0.5 oz. 


which is far above previously obtained results. 

\ particular shape of a bimetal element is the dise. 
Phe Spencer Thermostat Company, Attleboro, Mass., is 
using such dises in their thermostats. The dise snaps itself 
into a concave or convex shape according to its tempera- 
ture. By pre-loading the dise an adjustment of the set 
point. at which the dise is expec ted to snap, is obtained. 
The movable contact is mounted on the dise’s center. 

All in all. the bimetal element is an inexpensive, simple, 
and relatively stable part of a thermostat. As far as 
ruggedness and the handling of larger currents and 
voltages are concerned, disadvantages are found in the 
relatively small deflection and contact pressure limited 
especially because increase of bimetal thickness helps the 


pressure but reduces sensitivity. 


Snap Action Accelerators 


It was shown before that in a bimetal element, ex- 
cluding the dise metal, the force available at the moment 
where the contact surfaces touch, is zero, This is un- 
desirable for a high-quality thermostat. Frequently, re- 
course is taken to a permanent magnet, the position of 
whieh is so adjusted that the contact surface on the 
bimetal element moves into the magnetic field just before 
making contact. The result is a fast contact closure, a so- 
called snap-action with sutlicient impact to perforate 
normal surface film formation and with more contact 
pressure than would be available without the magnet. 
The characteristics of the contact opening, however, also 
change when a magnet is used. The contact cannot open 
as soon as the temperature increases again, since it is 
necessary to first store suflicient energy in the bimetal 
element to overcome the retaining force of the magnetic 
field. Hence, the temperature at which the contacts close 
is somewhat lower, at least 1}5 degree F, than the tem- 
perature at which they open. This temperature difference 
is the differential of the thermostat, but the storing of 
energy to overcome the magnetic force is not necessarily 
the only cause of the differential of the thermostat. 

Another although much more insignificant source of 
differential is the inherent hysteresis of the bimetal ele- 
ment. When a bimetal element is deflected in one direc- 
tion by an increase of temperature and then deflected in 
the opposite direction by a decrease in temperature, there 
will be some internal resistance to be overcome before 
the reversal of deflection can take place. In other words, 
when the bimetal element has reached a certain position 
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at, say, 72F in a decreasing temperature, a temperature 


increase may have to rise to, say, 72.5F before the ele- 
ment starts changing its position. This is caused by the 
hysteresis of the bimetal. 

In principle, the differential is undesirable (although 
it frequently plays a vital role). The ideal of a heating 
system is an absolutely constant temperature. This is not 
possible, but nevertheless, the smaller the temperature 
deviations are, the more closely is the ideal approached. 
There are a number of reasons causing deviations from 
the set point, i.e. the temperature which it is desired to 
maintain, in an automatically controlled heating system. 
Each heating installation is different in this respect, but 
fundamentally all causes can be reduced to two; differen- 
tial and capacitance. The nature of differential was men- 
tioned. Capacitance is the ability of the heating system, 
including the room itself, to store heat. It starts with the 
heat in the firebricks, goes to the boiler tubes, the water, 
the steam, the piping, the radiators (or whatever the 
system of heating), and the walls of the room that is 
being heated. When the burner is started, it takes time 
to fill up all these heat capacitances before the room tem- 
perature will inerease. Again, when the burner is shut 
down, it takes time before the temperature will decrease; 
for a certain time it will even rise because of the heat 
stored during the heating cycle. Usually, one talks of 
overshooting to characterize this oscillating condition. 
Its effect is fluctuation in the room temperature, not only 
because of the thermostat differential, but augmented 
bee ause of heat capat itane ce. 

In order to maintain the room temperature as constant 
as possible, it would be desirable to shorten the heating 
evele by opening the thermostat contacts faster than they 
do in their normal response to the room temperature, in 
other words to accelerate the action of the thermostat 
once it has closed its contact. This is done by an ae- 
celerator, a small electrical heater which is connected 
into the circuit and funetions as soon as the contacts of 
the thermostat close. The accelerator increases the tem- 
perature to which the thermostat is exposed somewhat 
above the room temperature but only as long as the 
thermostat is calling for heat. This will cause a shutdown 
of the heating system before the room temperature has 
reached the desired te mperature : but because of the heat 
capacitance, the room temperature will continue to in- 
crease, If it does not, the room thermostat will eall for 
heat again as soon as the accelerator has cooled. This 


would continue until the temperature has levelled out, 
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Phe efleet of differential and capacitance is thus greatly 
minimized by the use of an accelerator. Fig. 6 shows an 
adjustable accelerator, the so-called Magic Dial burner 
eyele adjustment as used with the Series 175 Thermostat 
made by the Perfex Corp. 


Sealed Bellows 


Where larger current and voltage capacity and more 
rugeed design are required sealed bellows and hydraulic 
fill elements are frequently used. 

Phe type P42) thermostat of Minneapolis-Honey well 
Regulator Co. is a typical example of bellows application. 
The bellows are filled with vapor and sealed. An increase 
in temperature causes the vapor pressure to increase in- 
side the bellows, making them expand. A decrease in tem- 
perature diminishes the vapor pressure allowing the bel- 
lows to contract. Fig. 7 shows the thermostat, the bellows, 
the mereury switch and the linkage between bellows and 
mereury switch. 

The vapor used in filling the bellows is usually chosen 
on the basis of chemical inertness as far as the inter- 
action between bellows and Vapor is concerned, as well as 
Vapor pressures at room temperature that are near to 
atmospheric pressure, high vapor pressure-temperature 
ratio, low cost, and easy handling. Freon 11. and ethyl 
chloride are fillings frequently used. 

The T42 thermostat, for example, uses ethyl chloride. 
Ethyl chloride increases its vapor pressure by about .5 
pound per square inch at room temperature. It has a gage 
pressure of 5.4 pounds per square inch at TOF and the 
resulting movement of the bellows is .002 inch per degree 
of temperature change. Assuming that a heating plant is 
controlled within three degrees of room temperature, the 
entire plant may be controlled by a bellows movement 
of .006 inch. 

One can increase the movement by choosing a more 
flexible bellows. The catalog of the Bridgeport Thermo- 
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stat Co.. a division of the Robertshaw-Fulton Controls 
Co., shows, for example, a bellows with the following 
characteristics: 


114 inches outside diameter. 16 convolutions, .155 inch 
length per active convolution, i.e. 2.48 inches total 
active length, 0475 inch stroke per active convolu- 
tion per pound per square inch of pressure, i.e. for 
16 convolutions .76 inch stroke per pound pressure 
change per square inch. 


If the bellows were charged with Freon 11. the pressure 
change would be about .3 pound per square inch per 
degree F. and hence the total stroke is 

oo XK 400 .228 inch per degree Fahrenheit. 

White-Rodgers Electric Co. uses hydraulic-fill elements 
in their heavy-duty thermostats. A capillary connected to 
the actuating diaphragm is filled with a liquid. Various 
liquids are in use for hydraulic-fill elements. They are 
selected according to the following requirements: 

(1) The vapor pressure must be negligible over the tem- 
perature for which it is to be used. 


(2) The coeflicient of cubical expansion should be high. 

(3) The liquid must be chemically inactive with respect 
to the metal in the thermometer system. 

(4) The liquid should have a low specific gravity, a low 


specific heat, and a high coetheient of heat con- 
ductivity. 
(5) The liquid must be incompressible. 
Liquids like turpentine, xylene, toluene, and ethyl aleohol 
fulfill these conditions quite well. 

\vlene, for example, has a coeflicient of expansion of 
035 10° per degree Fahrenheit. Assuming a system 
volume of 315 cubie inch and a diaphragm area of one 
square inch, the diaphragm movement is 


BLS 035 10 POO 10 inches per degree 


provided that the diaphragm moves equally over its en- 
tire surface. This, however, is not the case and the maxi- 
mum flexure occurs in the center of the diaphragm, espe- 


cially since concentric corrugations of the diaphragm are 


























| Thermostat | 
| | | 
“White | 
Bimetallic Bluct 
element ue | 
a Red | 
‘ile sn ears i we ae gas 
, | 
| 
: Relay 4 
[ —" 
A 
Heating 

si system Relay . 

— | y winding +3 
Relay A 
contact | meses _ 

A-2 : | ‘Transformer| | 
! Ria | 
} | 
' Burner control 
eee ae or 


Fig. 8. The Series 10 Circuit (a trade mark of Minneapoli 
Honeywell Regulater Co 


> 


1953, HEATING AND VENTILATING’S REFERENCE SECTION 








--—- . 
Te 
—e- 

Thermostat 


———< <= «mame = oul 


Power 
supply — en 


b 











ce /yCam shaft -~y/ rc - 


al 
os 
Sais oo in | 


| 
| 
| 
| 





Jt 
cS 
g motor 





provided, The resulting movement is of the order of 0005 
to .OOL inch per degree. 

The load applied to this element can be much larger, 
of course, than with any of the previously discussed ele 


ments, 


Types of Thermostats and their Circuits 


In the preceding discussion it has been assumed that 
the thermostat is equipped with a single pair of contaets. 
This is not always true. In the following, a number of 
combinations and their corresponding circuits are de- 
= ribed. 

Series 10 control circuit is a trade mark by Minne- 
apolis-Honeywell Regulator Co. Fig. 8 shows the arrange- 
ment in principle (safety heater and refinements have 
heen left out, since they are unessential at this point). 
When the bimetal element defleets towards closing its 
contacts, first the contact from Red to White is made. 
This is without consequence because the A-] relay contact 
is open. It requires further deflection, increasing mean- 
while the White contact pressure, until the Blue contact 
is established energizing the relay coil, A, which then 
locks itself in through its own contact A-1 and the Red 
contact, closing at the same time relay contact A-2 and 
starting the heating system. While this arrangement does 
not offer any improvement in’ contact pressure when 
closing the circuit, it results in more pressure once the 
relay has pulled in its contacts. This proves to be of 
advantage where vibration is found that might make the 
contacts of a non-snap-acting thermostat chatter. 

Two-Position control. Where the thermostat is used 
to control a motor-driven valve or damper, any one of 
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three modes of control will usually be found: Two-posi- 
tion, floating, and proportioning control. Typical is a 
thermostat made by the Penn Electric Switeh Co., and 
the so-called Metrotherm made by General Controls Co. 
While the Penn thermostat is a two-wire thermostat with 
a single pole, single-throw contact, the Metrotherm is also 
available as a three-wire thermostat. The contact of such 
a three-wire thermostat is a single-pole double-throw  ar- 
rangement that connects one wire with either one or two 
others as shown in Fig. 9. This figure shows a circuit 
for two-position control, The positioning motor, which 
opens or closes a valve or a damper, would be a uni- 
directional, shaded-pole induction motor, The outpul 
shaft of the motor drive rotates through 180 degrees to 
close the valve and through another 180 degrees, com- 
pleting one revolution, to bring it back to the open post 
tion. The three contacts, C, D, and Kk, are operated by 
cams that rotate on the output shaft. 

In the condition shown in Fig. 9, the motor will run, 
because a circuit is closed through W, R. DD. and the 
motor field coil. To avoid stopping of the motor in any 
intermediate position, except at the L&0-degree and S60- 
degree shatt positions, cam contact © is provided. This 
contact will close shortly after the motor starts, say, after 
about 10 degrees rotation. Fig. LO shows graphically the 
sequence of the cam contacts. At the 0 degree position the 
1) contact is closed and when the thermostat Ro contact 
makes, it will start the motor. After LO degrees rotation 
the C contact closes and the motor will drive the output 
shalt to the L&0-degree position, no matter how the 
thermostat responds. Meanwhile, at 160 degrees, the bE 
contact closes, and when the thermostat contacts close 
the B contact, a circuit will be completed through W, B, E 
and the motor field coil. This will cause the motor to 
continue running to the 360-degree position. H, however, 
the thermostat does not close the B contact, the motor 
will stay in the L80-degree position until the B contact 
clot > « lose. 

It is possible to obtain the same result with only two 
cam contacts by a slightly different arrangement. which 
is shown in Fig. 11 with a graphical representation of the 
sequence of the operation of the cam contacts in Fig. 12. 
In the condition shown in Fig. TL the motor will rotate, 
because a circuit is closed through R, W. D. and the 
motor field coil, As soon as it starts rotating from the 
O-degree position, the C contact will close and the motor 


remains energized independently of the action of the 


Thermos tat 


Simplified circuit for tw 
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thermostat until it comes close to the 180-degree position. 


At this point the D contact opens, and it now requires 
closure of the B contact in the thermostat to again ener- 
gize the motor and drive it to the 360-degree position. 

Floating control. In floating control the object is to 
move a damper or valve in one direction when the 
thermostat calls for heat, to stop when the thermostat is 
satisfied, and to move it in the opposite direction when 
the temperature exceeds a given maximum. This requires 
i very slow movement of the output shaft of the position- 
ing motor since any overshooting results in hunting. On 
the other hand, if it is too slow, the temperature increases 
its deviation from the control point and it becomes dif 
ficult to reach a balanced condition. A reversible capaci- 
tor-lype motor may be used for this purpose, 

The cireuit is shown in Fig. 13. As long as the circuit 
through W, R. C. and F is closed. the motor will run in 
the forward direction, say, opening a valve. It will stop 
when the movable contact W of the thermostat is be- 
tween Ro and B, and it will turn in the opposite direction 
When contact is made between W and B. The cam con- 
tacts C and D are merely provided to open when the valve 
or damper is either fully open or fully closed to prevent 
the motor from running beyond either of the extreme 
positions. 

Proportioning control. The aim in proportioning con- 
trol is to obtain a change in position of valve or damper 
which is in a predetermined proportion to the deviation 
from the control point of the thermostat. One method is 
shown in Fig. 14. This circuit differs from the floating 
control circuit insofar as a rheostat and a solenoid are 
added. ‘The position of the movable contact W, fastened 


r : Ww : corti 
| / Thermostat | 
‘ pa > i Py ae | 
a a ate re ee 





Power 





| 
suppl ad | 
' ic 5 | 
d 
ly | . 
7 = 4 
| M 1 , 
; ; F Capacitor R : 
ees Gan 





| Positioning motor 
13 


Circuit for floating control 








ee eee 


Mechanical linkage | 


















Solenoid] W% /gpring 

/ Spring 

| | sed | 
Thermostat | 

Power ] 

supply 


Cam shaft 


| 


| 


Rheostat 


2 —|}-—--- 








F = Capacitor £ R | 
| : . 
! oe 4 4 j ' 
Positioning motor | 
rig 4 r + { ¢ 


to the bimetallic element, no longer depends only on the 
response of a temperature sensitive element but also on 
the position of the motor, as will be seen. A reversible 
capacitor-type motor may again be used. The output 
shaft of the motor drive is prevented from turning 
through more than 360 degrees by means of cam operated 
switches C and D which open at the extremes of fully 
open and fully closed positions, respectively, The motor 
also positions the wiper of a rheostat and in doing so 
increases or decreases the current through the solenoid. 
\gainst the retractile foree caused by the spring on the 
himettalic element with contact W, is applied the magnetic 
force of the solenoid, the core of which is mechanically 
connected to the same bimetallic element. The degree of 
deflection of the bimetallic element and therefore the 
movement of the W contact depends on the amount of 
temperature deviation from the control point. The force 
on W depends therefore on the combination of tempera- 
ture deviation, solenoid core, and spring. 

(Assume the control point is set for TOF. The tempera- 
ture drops and W moves towards R. When W and RK make 
contact, the motor starts running. Together with position- 
ing the valve or damper the motor moves the wiper on 
the rheostat, increasing the resistance in series with the 
solenoid. The magnetic force of the solenoid thus di 
minishes and the spring pulls W away from R, stopping 
the motor. Thus, just enough movement to arrive at a 
new balance is obtained. The temperature will rise be- 
cause of the new position of the positioning motor, in 
the ideal case this temperature increase will be just enough 
to bring the temperature back to its controlled level. 

The Barber-Colman Co. is the producer of the Micro- 
therm, a thermostat with the above described features. 
It is used with Barber-Colman’s shaded-pole reversible 
positioning motor. 

Another arrangement for proportioning control is the 
Series 9O control circuit used by Minneapolis-Honeywell 
Regulator Co. In this circuit, a bellows operates a wiper 
that moves along a slide wire, the arrangement usually 
being called a potentiometer. Fig. 15 shows the diagram. 
Contacts W, R, B are not part of the thermostat but part 
of a relay built into the motor unit. The position of con- 
tact W is controlled by the relay coils E and F. If more 
current flows through E than through F contact W will 
move towards R. Conversely, if more current flows 
through F than through E contact W will move towards B. 
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Contact between W and R makes the motor move in one 
direction, contact between W and B in the opposite di- 
rection. In the condition shown, the potentiometers G 
in the thermostat and H in the motor unit are in such 
positions that exactly the same amount of current flows 
through relay coils E and F. Should the temperature 
deviate from the control point then potentiometer G will 
change its position, say its wiper moves upward. This 
will increase the current through E and decrease the 
current through F. Consequently, W will be attracted 
towards R and the motor starts running in the corres- 
ponding direction. This would move the wiper of poten- 
tiometer H downward, until the currents through E and 
F are again the same, bringing W to its neutral center 
position. In other words, the amount of motor movement 
would be proportional to the amount of temperature de- 
viation. 

In electronic controls the thermostat consists essentially 
of nothing but a wire with a high temperature coefficient, 
usually nickel or a nickel alloy. The change of resistance 
is measured by a Wheastone bridge. The reading of the 
Wheatstone bridge is fed into an electronic amplifier, and 
the output is then used to automatically adjust the heat- 
ing system for the change in temperature. This is by far 
the most sensitive temperature controller and it responds 
to temperature changes as small as O.1F. 


Air-Operated Thermostats 


\ir-operated thermostats have the advantage of avoid- 
ing the problems of electric contacts. They are essentially 
proportional controllers, although on-off types are avail- 
able. They require an air compressor and while this makes 
the use of pneumatic controllers impractical for the aver- 
age household, it is not a decisive factor in commercial 
installations where the cost of a pneumatically con- 
trolled system will be frequently lower than an electric 


control system, especially where local codes require that 
low voltage electric wiring be run in conduit. 

The thermostatic element in the Powers K air-operated 
thermostat made by The Powers Regulator Co. consists 
of an expansible dise filled with a saturated vapor similar 
to the bellows fillings already described. Fig. 16 shows 
the control element of the thermostat. The admission of 
air through the supply valve and its release through the 
exhaust valve are controlled by the expansion and con- 
traction of the thermostatic dise. 

In the position shown, both valves are closed. This 
indicates that the room temperature is at the controlled 
level. When the temperature rises sufliciently to cause 
the thermostatic dise to expand, it will move the exhaust 
valve seat assembly but without consequence since this 
valve was already closed. Through the connecting stem 
it will, however, also move the supply valve from its 
seat and compressed air at 15 pounds pressure will then 
flow into the exhaust valve chamber. As the air accumu- 
lates in the exhaust valve chamber, it exerts a pressure 
upon the exhaust valve diaphragm in opposition to the 
expansive force of the dise: so whenever there is sufh- 
cient pressure in the exhaust valve chamber to balance 
the power exerted by the thermostatic dise, the supply 
valve returns to its seat and no more air is permitted 
to pass through. Should the temperature of the thermo- 
static dise increase, its pressure upon the exhaust valve 
assembly will also increase, and this will cause the supply 
valve to open until sufficient air is admitted to the ex- 
haust valve chamber to again equalize the pressure 

If the temperature falls, the pressure within the dise 
becomes less, the dise contracts, and the overbalancing 
air pressure in the exhaust valve chamber results in a 
issembly. The 
exhaust valve spring now raises the exhaust valve from 


reverse movement of the exhaust valve 


its seat, permitting a portion of the air in the exhaust 
valve chamber to be discharged. When the pressure in 
the exhaust valve chamber becomes equal to the dimin- 


ished pressure of the thermostatic dise, the exhaust valve 
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returns to its seat and no more air is permitted to ese ape. 
Thus the pressure of the air in the exhaust valve chamber 
is practically a direct function of the expansive power of 
the thermostatic dise. 

Since the exhaust valve chamber is connected by an 
air line with the diaphragm of the valve or damper motor 
under control, the valve or damper motor is always 
positioned proportionately to the air pressure from this 
chamber, which in turn is a function of the thermostatic 
dise and the temperature of the air surrounding it. 

The Grad-U-Trol, made by Minneapolis-Honeywell 
Regulator Co, works on the same principle although the 
arrangement is somewhat different. The thermostatic ele- 
ment is a bellows as deseribed before. Fig. 17 shows a 
diagram of the controller mechanism in the Grad-U-Trol 
in balanced condition. An increase in room temperature 
causes bellows A to expand. Since the bellows is fastened 
rigidly at the top, it expands downward, rotating lever 
BE. Exhaust valve D becomes the fulcrum of lever BE 
and valve C is lifted. Compressed air will then flow into 
the pressure chamber. The increased pressure acts on 
diaphragm G to oppose the force of the thermal bellows 
A. When the pressure in the pressure chamber has in- 
creased sufficiently to balance the power exerted by the 
bellows, valve C returns to its seat and no more air is 
permitted. 

When the room temperature decreases, bellows A con- 
tracts. This rotates lever BE with valve € as a fulerum and 
exhaust valve D is lifted. The pressure then decreases 
until a new balance is obtained. 

Both thermostats described do not bleed air when the 
system is balanced. They differ therein from the so-called 
bleed thermostats that have a continuous slight bleeding 
of air, unless they are calling for maximum air pressure. 
A typical example of a bleed thermostat is made by the 
Johnson Service Co. This thermostat is similar to the 
Grad-U-Trol insofar as it al- 
lows an adjustment of the 
sensitivity, i.e. of the rela- 
tion between change of tem- 
perature and change — of 
branch line pressure, For ae 
example, the air pressure 
might change by 2 Ib per 
degree of temperature devia- = 
tion from the point for which Ps: "A 
the thermostat is set, or it z 
might change 3 |b per de- 


gree, or any other value. 
ia 


This characteristic is called 





sensitivity or throttling range 
or proportional band. It is 
frequently desirable to have 








it adjustable. Fig. 18 shows 
the Johnson sensitivity ad- 
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mostatic element T, which is 
a bimetal, causes a move- 
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}. 17. Controller mechanism of the M-H Grad-U-Trol 


spect to leakport P. The position of L determines the 
amount of air bled through P, and the amount of air 
bled through P determines the air pressure supplied to 
the controlling valve or damper. 

Changing the position of screw S up or down on scale 
(; also changes the relationship between dimension A and 
dimension B, As screw 5 is moved toward the top of the 
scale, it is apparent that the same movement of thermo- 
stat element T will cause a greater movement of lid 
IL, than would be the case if the screw were moved toward 
the bottom of the scale where the ratio of dimension A 
to dimension B is lessened. 


Lower Night Temperatures 


It is frequently desired to maintain a room at a lower 
temperature than normal when it is not occupied during 
certain hours, especially during night hours. The problem 
is how to start the heating system in the morning, say 
at 6 o'clock, to provide a comfortable temperature at 
7 o clock when one gets up. 

One method is to use a small electric heater built into 
the thermostat and increasing the temperature as far as 
the thermostat is concerned approximately 10 degrees F 
above the room temperature. The result is that the room 
temperature which was kept before at say, 76F is then 
kept at 66F. The heater which accomplishes this can be 
cut in and out of the circuit at will. The switch to do 
this is controlled by a small spring wound clock. All 
there is to do is to set a dial that indicates the number 
of hours it is desired to keep the temperature lowered, 
and then set the clock switch cutting in the auxiliary 
heater in the thermostat at the desired time. After the 
number of hours is determined, the heater will auto- 
matically be cut out again and the room temperature 
will come back to its normal level. 

Fig. 19 shows the CA-420 manual turn-down thermostat 
made by Detroit Lubricator Co, This type allows adjust- 
ment at will. Of course. one has to set it every time, but 


Fig. 19. Manual 

turn-down thermo 

stat made by Detroit 
Lubricator Co. 
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The Minneapolis-Honeywell Chronotherm 


that means also any time. It is possible to lower the room 
temperature when one leaves the house and have it come 
back to normal when one returns and it will not auto- 
matically shut down while guests are in the house. 

Dual thermostats such as the Dual Sensatherm made 
by The Mercoid Corp., Chicago, Illinois are also fre- 
quently used for lower night temperatures. These are 
basically two thermostats in one unit with separate ad- 
justment dials, one for the day temperature, and another 
for the night temperature. A manual switch may be used 
to change from one thermostat to the other, but an elec- 
tric clock with built-in switching arrangement, a so- 
called time switch, can be connected to take care of the 
switching at predetermined hours. 

The Chronotherm made by Minneapolis-Honeywell 
Regulator Co. is shown in Fig. 20. This is not a dual 
thermostat but the bimetallic element is mounted in such 
a way that by gearing it to the clock mechanism it is 


The Mercoid Sensatherm with two stages of response 


brought nearer or further to the fixed contact, thereby 
changing the setting for day and night conditions. This 
arrangement has the advantage that, in adjusting the 
room temperature in the morning for the day condition, 
it does not do so in one step but increases the tempera- 
ture over an extended period. This prevents heavy over- 
shooting which might otherwise be caused by a sudden 
start for the full day temperature. 

The two-stage thermostat is the last but not the least 
of this survey. Fig. 21 shows the Mereoid Two-Stage 
Sensatherm, with cover removed, as a ty pie al example. 
There are two mercury switches, both actuated by the 
same bimetal spiral. One is so mounted that its switch- 
ing action occurs somewhat later than with the other. 
Usually it takes 1 degree more than with the first switch, 
but differences of up to 3 degrees F are also available. 
Thermostats of this kind are useful in a number of appli- 
cations, for example, in the control of a two-speed fan. 





Glass Domed 


America’s first all-dome railroad lounge cars, built for 
the Milwaukee Road by Pullman-Standard Car Manu- 
facturing Company, feature a full length observation 
dome seating 68 people. A lower level snack lounge seats 
28. The air conditioning system has double the cooling 
capacity of present day passenger cars. Refrigeration 
equipment of 20 tons capacity instead of the normal 7 
or 8 tons is included. New features of the heating and 
cooling system are two solar discs, located on the car’s 
roof. These supplement the regular thermostatic controls, 
offseting the susceptibility of the car’s interior to changes 
in temperature brought about by sun shining through the 
large glass area. The solar discs lower the temperature 
setting of the thermostat automatically when the sun 
shines, and when clouds cover the sun, the dises call for 
more heat. Steam from the locomotive is used to heat 
the cars. Overhead air ducts provide heat in the dome and 
lounge sections on cool days, and for colder weather 
heat is supplied by floor unit finned radiators. In the 


Railroad Lounge 


dome, heat from the radiators circulates upward through 
wall panels and through Openings nm the window ledge 


to offset cold wall effect of car sides and windows. 
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121,000 cfm and is driven 





Below) A miniature brain for farm use is thi 
ventilation analog computer being operated 
by William J. McGoldrick, Jr., Minneapoli 
Honeywell Regulator Company research en 
gineer who designed it. Device automatically 
calculates whether a barn needs a temperature 
or humidity control system, and if so, 
size 


what 





One of the largest blast furnace turbo-blower: 


Steam Turbine Co., Trenton, N. J., for Armco Steel Corporation. The blower is a § 


by a 15,220 hp, 2,500 rpm, 16-stage 
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ever built in this country was manufactured by De Laval 


2-stage unit, to deliver 
team turbine 


Left) To assure easy winter-time exit for trucks leaving an 
interior loading area, Sprout-Waldron and C Inc 


{ Muncy, 
Pa., wanted a snow melting system to serve their 50 by 24 
ft driveway. Wrought iron pipe grids were imbedded in concrete 
paving. This design was also chosen to be sure the ystem 
would stand up under heavy loads of machinery carried by 


the truck Photo from A. M. Byers Cc 


Picture 
Paragraphs 


Below) Air conditioning is not so 
Vinci may have been the first air conditioning engineer, according to a 
Worthington Corp. official. The Italian inventor constructed this giant 


wheel which was used to pump air, which had been cooled and cleaned by 
contact with water, into the bx 


new as might be imagined. Leonardo d 
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udoir of an Italian noblewoman. The mode! 
a replica of the original air conditioning machine 














Exhaust Odor Removed by Carbon 


KEVIN B. MAGEE 


Consulting Engineer 


Industrial and chemical plants which have relocated in 
suburban or semi-rural residential areas have frequently 
found that they have unwittingly created air pollution 
problems by discharging their process gases to the sur- 
rounding atmosphere. A wire mill in Paterson, N. J., had 
such a problem. 


NEW JERSEY company manufactures copper trans- 

former wire which is coated with synthetic lacquer, 
baked on after an immersion bath. The ovens are ar- 
ranged in tandem with individual stacks venting to the 
atmosphere. Baking temperatures are about 650F in order 
to burn off all combustible gases and most of the solids 
in the lacquer solvents. 

It was established soon after a new plant for Ace Wire 
Mills, Inc., was completed that the stack effluent con- 
tained some odorous non-combustible gases and_ solids 
that were causing a serious neighborhood nuisance. At 
the time the management decided to install catalytic burn- 
ers to eliminate the odors by completely burning all efflu- 
ent gases and solids. The complaints continued, however, 
though a slight decrease in the odor level was noticed. 
The situation was brought to a head by the local health 
department which advised immediate action. 

At this stage an engineering survey was made to de- 
cide the best means of abating the nuisance at reasonable 
cost and without interrupting or interfering with pro- 
duction. First approach to the problem was to obtain a 
qualitative analysis of the lacquers and solvents em- 
ployed. From this point it was determined that the gases 
generated by the process were of a nature readily ab 
sorbed by activated carbon. Methods of masking odors 
and so-called neutralizing methods were also considered, 
hut in each case were found to be unsatisfactory due to a 
combination of reasons, among them excessive weight, 
bulkiness, cost, and complicated control and operation. 

The next step was ascertaining the quantity of gases 





Fig. 1. Filter and fan housing erected on plant roof. 
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emitted by all the ovens operating simultaneously and 
continuously, This was found to be approximately 250 
cfm. Since for optimum adsorption efliciency air passing 
through activated carbon equipment should not exceed 
L1SF, this temperature was established as the maximum 
through the system. Hence it became necessary to dilute 
the stack gases with 5,750 cfm of 95F, plant air in order 
not to exceed the LISF limit. This in turn established 
6.000 cfm as the total air to be handled by the exhaust 
blower. Activated carbon cell-type units, manufactured by 
the Connor Engineering Corp., Danbury, Conn., were se- 
lected to provide maximum filter face area in the mini- 
mum space, 

An additional factor involved was the desirability of 
maintaining a slight negative pressure in the coating room 
to prevent exfiltration through window and door cracks 
causing contamination of outdoor air at street level. Here 
care had to be taken so as to not decrease room pressure 
to a point where stack draft through the ovens would be 
neutralized. This required careful analysis of the equip- 
ment, as well as installation of stack, suction and by-pass 
dampers with locking quadrants to make possible any de- 
sired mixture within the temperature limits of the equip- 
ment. 

Impingement dust filters of the cleanable metal type 
were installed preceding the bank of carbon filters to 
remove airborne particles and thus prevent clogging of 
the filter media. Following initial operation and necessary 
adjustments of the equipment and dampers, and with 
all ovens in operation, an odor removal efliciency of 
more than 920% was obtained. 

While the catalytic burners were found inadequate by 
themselves, they are helpful to the extent that they remove 
combustible matter, resulting in less frequent reactivation 
of the carbon and servicing of the dust filters, while at 
the same time preventing passage of gummy, unburned 
residue which might occur in an improperly fired oven. 

\n incidental but rather important effect of the in- 
stallation has been an increase in the efhieieney of the 
ovens as a result of the constant positive draft maintained 
Ly the blower suction on the stacks. 

The structure housing the unit was erected on the 
roof but location is relatively unimportant, It is necessary, 
however, to make adequate provision against excessive 
rise in ambient temperature within the housing when 
the latter is in the open by insulating against sun effect 
with glass fiber or similar inorganic material, covered 
with proper membrane waterproofing protection. 

In similar odor elimination installations the service 
life of the carbon, i.e., periods between reactivations, 
will vary with the nature of the gases handled, the length 
of operation of the ovens, and the care with which the 
catalysts are serviced, as well as with the obvious factors 
of quantity or concentration of the gases and over-all 
quality of workmanship. 
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What Would You Do? 


Replies to engineering and operating problems 
of interest to the industrial plant engineer 


1D! ST removal is always a major problem in most 
industrial plants. Therefore, the current problem 
for discussion is one of interest not only to the industrial 
plant engineer but also to those concerned with ventila- 
tion problems. 

Problems of interest to the industrial plant engineer 
are always invited for general discussion in this depart- 
ment, as are letters regarding problems scheduled for 


coming issues. 








This Month's Problem 


We have had some trouble from an unsatisfactory dust 
exhaust system which serves units for grinding and polish- 
ing small parts. Considerable amounts of dust collect on 
the floor near the grinders, in spite of protective hoods. 
What system would you suggest? What quantities of air 
should be removed for satisfactory results? 








Answers to This Month's Problem 


It is best to divide the answer into two parts, namely, 
the explanation for the failure of the exhaust system to 
collect considerable of the dust created, and a discussion 
of corrective procedures. 

Certain tools such as grinders, polishers, abrasive 
blasters, and pneumatic tools and drills, impart high 
velocities to the dust particles created by them. If the 
particle is relatively large in size, its mass is relatively 
very large because the mass increases as the cube of the 
size, and the inertia is correspondingly very large. Since 
the small diameter particles (for example, less than 10 
microns) possess very little kinetic energy when thrown 
off at high velocities, their energy is dissipated almost 
instantaneously with the result that for all intents and 
purposes they move with the air stream. Larger particles, 
on the other hand, when released with high velocity 
possess enough kinetic energy to pass through and beyond 
the exhaust air curtain before their energy has been 
dissipated. Consequently, most conventional exhaust sys- 
tems at grinding and polishing operations capture only 
the fume dust, that of hygienic significance, and permit 
the large diameter material to penetrate the exhaust air 
barrier and fall to the floor. 

It has been my experience that the dust concentration 
in the air at breathing level under such circumstances is 
usually very low even though much dust may be accumu- 
lating on the floor in the vicinity of the machine. This 
is merely proof that the fine dust is being captured but 
that the large material is not. This large material, how. 
ever, is of such size as to preclude its remaining air borne 
for any significant length of time. 
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Conducted by 
NATHAN N. WOLPERT 
Associate Editor 


\ discussion of corrective procedures must be pref- 
aced by the question, “Is correction necessary?”. If 
the existing exhaust system is of conventional design and 
capacity, the atmospheric dust concentration will be low 
enough so as not to constitute a health hazard. The prob- 
lem is one of housekeeping. While the condition can be 
corrected, or at least improved considerably by increas- 
ing the capacity of the exhaust system, a change of this 
kind may be impractical or quite costly without improv- 
ing conditions other than decreasing the amount of dust 
deposited on the floor near the machines. Actually, to 
capture the large diameter material effectively may re- 
quire a 10-fold increase in the exhaust rate, and unless 
the approach or capture velocity can be increased at 
least 2.5 times, there will probably be very little improve- 
ment in the housekeeping situation, 

Usually more good can be accomplished with much 
less effort and cost under circumstances such as presented 
by this problem by making relatively minor physical 
changes in the protective hood than by increasing the 
system capacity. Examples are changing the lower lip of 
the hood or changing the point of contact between the 
wheel and the part being processed so that the dust or 
particles formed are thrown into the hood; decreasing 
the fan action of the wheel by enclosing it completely at 
both sides; and increasing the capture velocity directly 
in the zone of dust escape by decreasing the effective 
opening at the mouth of the hood. 








Problems for Coming Issues 
June Issue 


How much temperature will a squirrel cage motor stand? 
Some of our motors, after they have been operating for 
some time are exceedingly warm to the touch and | am 
alarmed that it may break down the insulated coatings 
on the windings. What is generally considered an allow- 
able temperature limit? 


July Issue 


We will soon be faced with the problem of drying a 
sludge and also a granular material. We would like to 
know what type of equipment to use for this drying? 
What determining factors are important in deciding on 
the proper equipment? 
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The foregoing discussion is based on the assumption 
that the existing exhaust system is of conventional design 
and capacity, and is operating at design rating. If such is 
not the case, there may be considerable air borne dust 
of small size escaping. The solution to such a problem 
is to alter the system as required or to install a new one 
which will produce the recommended exhaust rate for 
operations of this kind. 
Allen D. Brandt 
Chief Industrial Hygiene Engineer. 
Bethlehem Steel Co. 

Bethlehem, Pa. 


Heavier particles torn from the work by the rotating 
or grinding wheel, are thrown tangentially with high 
velocity from the point of release. It is necessary to di- 
rect this throw toward the hood or to stop the travel by 
a shield or deflector if such particles are to be picked 
up by the exhaust system. 

Use of a flexible rubber extension to the hood repre- 
sents an ingenious solution to this requirement where a 
metallic lip or shield would have interfered with the 
workman. This rubber extension comes under the grinder 
and projects out to form a cup or catch-all below the 
wheel to trap coarse particles that are thrown downward. 
The cup does not interfere with the operator's work or 
hamper his operations. 





Exhaust recommendations of the American Foundry- 
men’s Society were adopted by the American Standards 
Association. They are in agreement with most state 
codes covering such operations. The basis of design con- 
templates a minimum indraft throughout hood openings 
of 500 fpm, with larger volumes indicated for butling 
and polishing operations prompted by the greater clear- 
ance and larger face openings of hoods required for 
those operations. Where very high peripheral speed bufl- 
ing is employed, when only partial hoods in back of the 
wheels are used, or where air cooled butling wheels are 
used, it is recommended that the volumes of air shown 
in the table be increased by 100°. Volume increases of 
50°% is good practice on grinding, polishing and bufling 
applications where trajectory of dust stream cannot be 
directed into the hood or against the deflector or shield 
due to the size or shape of part finished. 

Branch duct velocities of 4.500 fpm are recommended 
and will provide the classical 2-inch hood suction. Re- 
duction to 3,500 fpm in the main duct will provide ample 
conveying velocities and will give better distribution 
among various branches and lower pressure loss for the 
exhaust system. 

John M. Kane 
Vanager, Dust Control Div., 
Imerican Air Filter Co. 


Louisville, Ky. 





Field Tests Made on Three Heat Pumps 


Field tests on three air-to-air heat pumps installed in 
private homes have been completed by Westinghouse 
Electric Corp. The experience and results gained in the 
residential heat pump test were quite promising accord- 
ing to a paper presented before the American Power 
Conference in Chicago, by G. L. Biehn, design engineer 
in the company’s Air Conditioning Division. 

Three different climatic areas in the United States 
were chosen for installation of the test units. The south- 
east was represented by a five-room bungalow in Miami, 
Fla.; the southwest, by a five-room ranch type home in 
Fort Worth, Tex.; and the northern fringe area, by an 
eight-room ranch style house in Lynchburg, Va. After 
the selection of the cities, the power companies supplying 
service to the respective areas were contacted to enlist 
their cooperation. Not only did they assist in making 
initial installation, but they also provided service to the 
units, collected the data, and maintained the instruments. 

The air-to-air heat pumps are regulated by a single 
three-stage room thermostat. There is a five degree differ- 
ential between the heating and cooling stage, and a two 
degree differential between normal heating and the booster 
heat stage. For example, a thermostat set at 74F would 
control the heating stage at this temperature. Booster 
heat would come on at 72F and cooling at 79F. A switch 
mounted on the thermostat permits manual control of 
the air circulating fan. 
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\t the Lynchburg, Va., residence, the cost of operation 
of the heat pump for the first year averaged $33.10 per 
month at the 14% cents per kilowatt hour rate for this 
region. 

Further south in Miami, Fla., the heat pump operation 
costs averaged $10.50 per month. This figure is based 
on the local 114 cents per kilowatt hour rate. Cooling is 
the prime requisite in Miami; thus the cost is accepted 
as a rather nominal addition. It was the heating that 
made the impression on the home owners here, however, 
since the usual type of heating used in this area is not 
too comfortable. 

Although a full season has not quite been completed 
at the Fort Worth, Tex., installation, present data indicate 
that the operational cost will be less than $40 per month. 
The electric power rate including demand charges and 
fuel adjustment is somewhat over two cents per Kilowatt 
hour. 

\s expected, a few minor adjustments were required 
when these units were installed and first operated. Mr. 
Biehn reported that there were no failures of any major 
part of the units and none of the hermetic systems have 
been opened since these heat pumps were put into opera- 
tion. 

Each of the three families in whose homes the heat 
pumps were installed found the system to be more than 
satisfactory in every respect. 
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Space Heater Line Extended 


The extension of its line of space heaters with the addi. 
tion of suspended gas fired units is announced by Heating 


Dept., Machinery — Div., 
Dravo Corp., Pittsburgh, 
Pa. 

Suitable for natural, 


manufactured, mixed, LP, 
and sewage or coke-oven 
gas, heaters are available 
with input capacities rang- 
ing from 85.000 to 215.000 
Btu per hour. The Model 
D unit heater comes with a 
standard fan, and the 
Model DB is available with a squirrel-cage blower for 
short duct runs. Model DD, without a blower, is designed 
as a heating unit to be built directly into air-conditioning 
duct systems. 

Cast-iron bunsen type burner assemblies can be re- 
moved quickly for easy servicing and cleaning. The 
drawer frame slides out with the mounted burners and 
all controls, making them easily accessible. 


More Information? Circle Item | on postcard, page 139 





industrial Impulse Steamtrap 


The Series 50 Yarway impulse steam trap is made 
available for use where condensate must be handled in 
unusually large quantities 
by Yarnell-Waring Co.. 
Philadelphia, Pa. 

A feature of these traps 
is their ability to main- 
tain high, even tempera 
ture in process equip 
ment. Their small size and 
light weight make them 





suitable where close quarters piping is involved. Con- 
structed throughout of stainless steel, they are designed 
to withstand difficult operating conditions encountered 
in refineries, chemical plants, and heavy duty applica- 
tions. Other applications of the traps include condensate 
drainage on heat exchangers and stage heaters, reheaters. 
stills, evaporators, debutanizers, polymerization and gas 
stabilization units, dryers, and slashers. 

The trap employs a hinged lever and two valves 
mounted on a valve seat plate. The control flow which 
governs opening and closing action of the valves is 
obtained by allowing small clearance between inlet and 
outlet valves and their respective seats when the lever 
is at rest. 
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Two Packaged Pump Units 


Two new economy package pump units. adaptable for 
cottage, cabin. or small 
home use, are placed on 
the market by Flint & 
Walling Mfg. Co.. Ine.. 
Kendallville. Ind. 

Measuring 10 by 20 
by 17 inches. the units 
are shipped completely 
assembled and ready for 





installation. including a 
pressure switch, a foot 
valve, air controls, and_ fittings. 

The Bullet pump Cillustrated) for shallow wells is 
equipped with !s hp motor and is capable of 350 gph 
capacity at a 15 foot suction head and 20 psi discharge 
pressure. The snub nose pump for wells as deep as 60 
feet is equipped with a !: hp motor and has a capacity 
of 370 gph at 30 feet, with 19 psi operating pressure. 
More Information? Circle Item 3 on postcard, page 139 





High Impact Plastic Pipe 

A complete line of plastic pipe made of high impact 
styrene in sizes ranging from 14 to 6 inches OD, is now 
available from Atlas Mineral Products Co., Mertztown, 
Pa. This product is known as Ampcolite and supplements 
the rigid polyvinyl line made by this firm. The new pipe, 
which is available in 10 and 20 foot lengths. has high im- 
pact resistance and good resistance to a wide variety of 
corrosives, 
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Heating-Cooling Thermostat 


A combination heating-cooling thermostat. featuring 
built-in selector switches that eliminate the need for sub- 
bases or separate control 
switch plates. is added to its 
line of residential air condt- 


tioning controls by Minne- 





apolis - Honeywell Regulator 
Co., Minneapolis, Minn. 
From the standpoint of the 


means that both the heating and cooling systems can be 


owner, the new thermostat 


accurately and completely controlled from one easily 
accessible location. The instrument will be available in 
two models, T830A for one-stage of heating and one- 
stage of cooling, and T830B for single-stage heating and 
two-stage cooling. 

Finger-tip control is centered in three slide-ty pe selector 
switches built into the cover. One permits the entire 
system to be turned on or off. Another permits the owner 
to select either heating or cooling. The third enables the 
owner to kave either continuous or intermittent fan 
operation. 
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Convertible Jet Water Systems 


lts Fig. 4963 convertible jet water systems, available 
in a full range of capacities up to 1740 gph for shallow 
well service and up to 2450 gph for deep well service. 
are placed on the market by The 
Deming Co., Salem, Ohio. 

To convert the pump to deep 
well service, a shallow well jet 
is replaced with a deep well plug 
and a control valve is attached 
to the tee below the pressure 
gage. To convert the pump. to 
shallow well service. the deep 
well plug is replaced with the 
shallow well jet and the control valve is removed. 

In shallow well service, the pump is designed for a 
total suction lift of 25 feet or less. In deep well service. 
the pump is used in wells where the water level is 30 to 
150 feet from the surface. The pump can be placed eithe: 
directly over or at a distance from the well. In the offset 
installation, the pump may be located in the basement 
thereby eliminating any need for a pit or pump house. 

This pump can be used with drilled or open wells o1 
with tubular or driven wells, Depending upon the diam- 
eter of well or the customer's preference, the pump can 
he furnished for either a single pipe or a two pipe in- 
stallation. 
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Wall, Roof Power Exhausters 


Its improved line of wall and roof power exhausters. 
featuring new range capacities, sizes, and design. is in- 
troduced by Jenn-Air Products Co., Indianapolis, Ind. 

Bulletin 53-B, containing information on this line and 
providing answers to many ventilation problems. is 
available. 
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Air Diffuser for Unit Heater 


Made for attachment to down-blow unit heaters. the 
new Kno-Draft Type KU diffuser, in) which the 
charge is through the innes 
orifice and return through 
the outer, is available from 


dis- 


Connor Engineering Corp., 
Danbury, Conn. 

Design and adjustment 
features in the diffusers 
prevent: short-cireuiting o1 
merging of the two air 
streams. Rather than having a supply diffuser and one 
or more separate return grilles, one device serves to 
both introduce and return air. 

Available with supply necks of TL to 22 inches dia- 
meter, the diffuser fits any standard unit heater. The 
combination unit heater and diffuser is usable in hard 
to heat spots. cold) areas. perimeters, vestibules. and 
corridors, spaces which require more warmth than the 
remainder of the building. 


More Information? Circle Item 8 on postcard, page 139 
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Baseboard Convectors 


Development of a complete line of baseboard heating 
convectors, called the Aqua-Ray system. is announced 
by York-Shipley. Ine. York, Pa. 

Simplicity. of installa 
tion is a feature of 
this new system. ‘The 
& inch high mounting 
plate, which also acts as 
a radiant heating sur- 
face, fastens to the wall 
in place of the baseboard 
and holds the full-float- 
ing finned coil. The 
primed cover plate, which can be painted any color after 
installation, slips behind the base plate at the top. The 
cover plate extends 245 inches from the wall, is 61 inches 
deep, and is available in 5 ft lengths. 

Coils, which are furnished in &-ft lengths. are °4 inch 
nominal copper tubing with an aluminum fin which makes 
the total tube diameter 2%. inches. The coils have a hot 
water rating of 525 Btu per lineal foot per hr. 

Coils are suspended on the mounting brackets by chains 
which make them full floating. This eliminates heat ex- 
pansion noises and makes it possible to mount the coils 
after all connections have been made. The coils are avail 
able with two venting arrangements. one for the entire 
system and one for each room, Corner plates, splice 
plates. and end caps are also available. 
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Small Hot Water System Boiler 
Its Number 7701 steel boiler for all types of hot water 
heating systems, particularly modern panel and base- 


hoard in smaller homes. is introduced by Fitzgibbons 
Boiler Co.. New York, N.Y. 

The boiler has a net rating of 510 
sq ft hot water, or 77.000 Btu per hr, 
and a maximum gross output of 
115.500 Btu per hr when oil or gas- 
fired. A round boiler, 24 inches in 
diameter and a litthe over 5 ft in 
overall height, its many small, fully 
submerged, vertical tubes baffled by 
spinner blades break up and sift the 
hot core of gases and insure high 
efiiciency. The tubes are rolled in and 
flared to permit easy, inexpensive re- 
placement, 

Domestic hot water, without the need of a storage tank, 
ix furnished by a newly developed, oversize Tanksaver 
rated at 3 gpm. This extruded surface coil is installed 
vertically through the top head. and its operating control 
is located to act as quickly as five seconds after water is 
drawn. 

\ 9 by I4tineh insulated access plate above the burner 
provides elbow room to inspect the combustion chamber 
and clean the firebox. The top of the smokebox is easily 
removed without disturbing the smokehood, and the 
tubes can be brushed out quickly. 
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Fuel Unit Meters Air-Oil Flow 


Newly designed low pressure, air-oil fuel units are pro- 
duced to supplement its present lines of high pressure 
fuel units by Sunstrand Machine Tool Co., Rockford, Il. 
Synchronization of air and oil flow rates is one of the 
features of the new unit. 

A quiet operating, mul- 
ti-vane type pump sup- 
plies air under pressure 
to the system for atomiz- 
ing the oil. The pump is 
lubricated automatically 
with fuel oil, minimizing 





wear. Operating pressure 
is factory-set, requiring no field adjustment. An air intake 
muffler silences the air intake sound and prevents dirt 
from entering the pump. 

This method of atomization is designed to assure fine 
fuel particles essential for efficient combustion and permits 
use of large nozzle openings. Only one nozzle is required 
for the entire 4 to 1.5 gph firing range. Oil is supplied to 
the nozzle by a multi-piston metering pump, positively 
actuated. Volume is not affected by variation in the viscosi- 
ly of the oil. 

An air-operated, positive acting cut-off valve synchron- 
izes air and oil flow at start-up and shut-down of burner, 
permitting oil to enter the nozzle only when sufficient ait 
is available. Thus, starts and stops are smooth and free 
from pulsation or smoking. The pliable neoprene valve 
seat cannot be held open by ordinary dirt or grit particles. 

The firing rate is predetermined by factory-set metering 
cams. By selection of the proper cam, the desired flow rate 
is obtained without measurement of pump delivery. Cams 
are quickly and easily changed on location and are avail- 
able for ten capacities. 
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Chimney Cap Combats Downdraft 


\ chimney cap, trade-named the Wigwam-Thermeap., 
designed to correct downdrafts and prevent creosote o1 
carbon deposits in the chimney, has been developed by 
Boston Machine Works Co.. 
Lynn, Mass. 


Reducing the chimney 





area at the vent, the cap 
also has a drip edge at the 
lower end of the vent. Any \ 
rain or snow entering the = )> 
reduced) vent area is di- 
verted to the bottom of the 
chimney. This keeps the 
chimney dry. The vent is 
also insulated) for quick 
heating, keeping it hot and 
causing a draft pull at the 





top of the chimney. These 











design features keep the 
draft from being retarded and assure good combustion, 

Another design feature is the fact that all air current- 
that strike the cap from the side are deflected upward. 
causing a chimney pull. When hot gases from the heating 
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unit pass up through the small insulated vent in the cap. 
they create a velocity that offsets air currents that may 
be deflected downward in the vent. These features com- 
bine to combat downdraft. 

In addition, these features help keep the cap vent warm 
and dry, preventing moisture condensation on the inside 
of the chimney which would form creosote and carbon 
deposits. 

The caps are available in galvanized steel, stainless 
steel, and copper. They are supplied in sizes for all 
domestic chimneys and are adaptable for industric| 
sizes, too. 
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Recessed Summer Conditioner 


Its new Type 910 recessed summer conditioner. some 
what akin to the window cooler class of air conditioner. 
is introduced by L. J. 

Mueller Furnace Co... : 
Milwaukee, Wis. * 

Instead of setting in a 
window frame, the new 
unit is installed in the 
wall, either underneath 
a window or in any other 
outside wall. It is de- 
signed to fit between 
two standard studs stand- 





ing 30 inches high so that it will slide in under an ordinary 
window, 

Protruding 10 inches into the room, the conditioner is 
ay hp unit. It is air-cooled, requiring no water or drain 
connections and is easily installed, needing the setting of 
the roughing in box, slipping in the frame-mounted oper- 
ating mechanism, wiring, and then attachment of the cas- 
ing. It is completely pre-wired. 

The roughing-in box contains the outside louvers, which 
are lined with an insect screen, and are rain proof. Con- 
densate water is evaporated and disposed of through 
louver openings, making framing easy and inexpensive. 
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Low Pressure Centrifugal Pumps 

\ new series of hermetically sealed in oil, centrifugal 
pumps which can be used in installations where a small 
low pressure, high-volume pump is desired, are added to 
the line of Samuel S. Gelber Co., Chicago, Il. 

Made of die-cast aluminum, treated with a baked on 
coating to prevent corrosion, they are known as The Little 
Giant pumps. Three sizes are available, handling 180, 
S800, and 475 gph and capable of 17's ft lift. They can 
he used either as an immersion or horizontal pump and 
can develop suction lift by the use of a small foot valve. 

Advantages of the pump include: motor windings can- 
not become wet; no service necessary, as oil supply is 
suficient for life of pump: can be operated completely 
submerged and will pick up within !5 inch of bottom: 
strong and permanent: and neoprene seals enable pump 
to circulate liquids other than water. 
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Packaged Water-Tube Boiler 


‘the C-E package water-tube boiler, Type VP. a com- 
pact steam generating unit designed to meet the demand 
for standardized boilers operating in the medium pressure 
range (up to 250° psig) 
and for steam capacities 
ranging from 4000 ° to 
30,000 Ib. per hr.. is an- 
nounced by Combustion 
l-ngineering —- Superheat- 
er. Ine.. New York. N. ¥: 

Design of the boiler is 
based on the two-drum, 
vertical-bent-tube arrange- 
ment with a water-cooled 
furnace in front of the 
convection surface. In this new unit there is a high ratio 
of furnace-wall cooling to furnace volume. This feature 
assures rapid and eflicient heat absorption and low gas 
temperatures entering the convection bank. It also results 
in littke slag formation and aids in minimizing furnace 
maintenance, 

Designed for pressure firing of oil or gas either alone 
or in combination. the boiler is completely shop-as- 
sembled. ready for shipment as a unit with firing equip- 
ment. setting, forced-draft fan and automatic control. 
For oil firing, steam-assisted, mechanical-atomizing burn- 
ers are used; ring-type burners are furnished for gas 
firing. Kither type of burner may be added to the air 
register at any time. Oil pump and heater sets are included 
with oil burners as standard equipment. 

Through the use of a centrifugal-type forced-draft fan, 
the boiler 
control system is supplied as standard equipment with 


operates very quietly. A complete automatic 


the boiler. It adjusts the air and fuel supply in’ proper 
proportion to the needs of fluctuating loads. It also pro- 
vides protection from flame failure, excessively high steam 
pressure and low water level. 
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Belt, Direct Driven Fan Units 


Its penthouse fan units, Type PH (belt driven) and 


PHD (direct driven) re-designed to minimize obstrus 
tion to air stream, reducing air impact and rumble are 
introduced by Chelsea Fan & Blower Co.. Ine. Plain 
field. N. J. 

Units are undercoated with noise deadening material. 
The over hanging front section has by-pass tray. dis- 
charging back on to the roof any water which may pass 
shutters in severe rain storms. Motors are totally en- 
closed or explosion proof, Insulation on interior walls. 
to prevent condensation or to conserve heat, is available 
on both units. 

lor penthouse units. ventilating buildings with ceiling 
temperatures of 75F or above, the use of automatic 
ceiling shutters, installed directl® below the unit. is ree- 
ommended. When fan is turned off, shutters will prevent 
heated air from condensing on the cold walls. Sizes 12 
to 60 inches, delivering 5.000 to 40,000 cfm, are available. 
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V-Belt for Varidrive Motors 


The development of a double-ribbed V-belt to reduce 
internal friction and permit 
flexibility when used with var- 
iable speed motors, is an- 
nounced by U. S. Electrical 
Motors, Ine., Los Angeles. 

Calif. 

By application of the double. 
ribbed design, high speeds and 
small diameters can be com- 
bined. This in turn has_per- 
mitted further design changes 
lo develop more horse-powet 
within small spaces. The re- 
sult is maximum motor com- 
pactness, 

Features of the belt include double corrugation, reduc- 
tion of internal friction, and permission of great flexibility 
without sacrifice of strength. The outer periphery is re- 
lieved of destructive tensile strains; the inner periphery is 


[ree from excess compression. 
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Wrap-Around Pipe Insulation 


\ new wrap-around pipe insulation, adaptable to hot 
and cold pipes of all sizes, is manufactured by Owens 
Corning Fiberglas Corp.. Toledo. Ohio. 

Known as Aerowrap, the new product is flexible and 
easy to apply on flanges, 
fittings and valves. It is a 
fibered insulating blanket 
with a binder for use in 
industrial applications. The 
insulation is soft and. re- 
silient and has a high heat- 
saving thermal efliciency. 

Available in 100-foot 
rolls. 36 inches wide and 
“y-inch thick, the insula- 
tion may be cut easily with 
shears, knife, or paper cutter. Pieces from the same roll 
may be used on different sizes of pipe and fittings for 
any thickness of insulation required. 

After being wrapped around pipes, the insulation may 
be kept in place by three different methods, with staples, 
with adhesive, or with Fiberglas cord tied on six-inch 
centers. Then any one of four different kinds of jackets 
may be installed over the insulation. These jackets are 
made of black roofing felt, white asbestos paper-faced 
felt, corrugated aluminum sheet. or rolled galvanized sheet 
metal. Jackets may be held in place by wires, bands, 
staples, or screws, depending upon the ty pe selected, 

The only precaution necessary for use of the insulation 
on cold pipe lines is the use of vapor-barriers to prevent 
condensation on cold pipe surfaces. Without a vapor bar 
rier, moisture will penetrate insulation and condense on 
the pipe. The insulation may be used on pipes with 


temperatures ranging from sub zero to GOOF, 
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Suspended Oil-Fired Furnace 


A new Quick Heat suspended oil-fired furnace for small 
homes is manufactured by Quiet Automatic Oil Burner 
Corp., Newark, \. J. 

Completely assembled 
and seady with eves for 
suspension, the unit can 
also be used as a counter- 
flow furnace and is avail- 





able with induced fan as 
a portable unit. The 
flanged oil burner can be revolved in opposite directions 
to give either a right or left unit. This is done by turning 
the burner over. 

\ stainless steel combustion chamber is used. Two fur- 
nace sizes are available, 80,000 and 112,000 Btu per hr 
capacities. All controls are mounted on the front for easy 
wiring and accessibility. 
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> Types of Solenoid Valves 

A new line of solenoid valves, consisting of five types 
of valves, is placed on the market by J. D. Gould Co.. 
Indianapolis, Ind. 

Type A, in 14 and “x inch sizes, is suitable for a range 
of service where no manual or adjustment feature is 
required. This type will handle 
air and gas pressures up to 300 
psi, and oil and water pressures 
as high as 300 to 500 psi. 

Type B, in 44, 34, and 1% inch 
sizes, is built with manual open- 
ing and cushioned closing features. 
Valves are available in this type 
for maximum pressures of 300 to 
500 psi for gas and air, and 300 to 
1200 psi for oil and water. 

Type C, in *4 and 1 inch size, 
is designed for automatic or remote control and can be 
had with normally open, normally closed, or continuous 
operation features. Maximum air and gas pressure is 300 
psi, while 300 to 400 psi is the range of maximum oil 
and water pressures. 

Type D, in 84, 1, 144, 11%, and 2 inch sizes, has all 
of the features of the type C valves, plus adjustable flow 
control. No throttling device is needed in front of or 
behind the valve. This type will handle air and gas 
pressures to 300 to 500 psi, and oil and water pressures 
up to 300 to 1200 psi. 

Type FE, 





in 2's and 3 inch sizes, is designed with a 
flanged bonnet and has all the features of Type C. This 
type has a maximum pressure capacity of 300 psi. 

All types will handle 15 psi steam pressures, although 
they can be adapted with a special coil to handle 150 psi 
The valves have three moving parts, pilot valve, piston, 
and spring. Internal parts are accessible without remov- 
ing valve from line or breaking connection. They have 
explosion proof housing and a reverse flow design. All 
valves are guaranteed for 1 vear against burn-outs. if 
used with proper voltages. 
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Sheave Uses Tapered Bushing 


A design which enables the quick changing of pulley 
sheaves is incorporated in the Taper-Lock sheave-bushing 
produced by Dodge Mfg. 
Corp., Mishawaka, Ind. 

Bushings used with 
these sheaves are taper- 
ed, therefore the bushing 
may be slipped over the 
shaft, keyed, and sheave 
attached with — three 
screws. As the screws 





are tightened, a grip al- ) 

most like a shrink fit is attained on the shaft. To change 
sheaves, the jack screws are loosened and a new sheave- 
bushing combination slipped in place. 

Sheaves and bushings are available in a wide range 
of sizes for many applications. Flush design of screw 
assembly means no protruding parts, a safety factor. The 
taper bushed sheave has few parts with no necessity for 
flange or collar, and it runs true with full bearing surface 
on shaft over the entire length of hub and bushing, 
eliminating wobble. 
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Pneumatic Atomizing Nozzles 


A new line of pneumatic atomizing nozzles is added to 
its standard group of industrial spray nozzles by Spraying 
Systems Co., Bellwood, II. 

These new nozzles, identified as series 1-J feature large 
capacities. Operating at pressures from 6 to 90 psi, the 
nozzles provide capacities ranging from over 4 to 20 gpm. 

Nozzles are supplied either with or without shut-off 
needles, 
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Pressure-Sensitive Felt Tape 


\ pressure-sensitive felt tape which has no liner and 
can be applied instantly 
from its roll to the job 
has been developed by 
Kroll Mfg. Co.. Chicago 
Ridge, IL. 

Having no liner or 
hacking to be removed 
before application, — the 





tape is fast and easy to 
use, Applied with slight pressure to metal, wood, or plas- 
tic, the standard type of the tape forms a bond. which is 
firm, non-drying, and waterproof. For unusual applica- 
tions, special types can be impregnated with various 
thermoplastic or thermosetting resins. or with any syn- 
thetic rubber compound. Still other impregnants can be 
used to make the tape resistant to ordinary oils and 
chemicals. 

\vailable in rolls of Any type felt required, the tap. 
comes in thicknesses up to '4-ineh. and in widths from 
*. to 36 inches, Felt can be supplied in any thickness in 


flat pieces square-cut or die-cut to any size. 


More Information? Circle Item 23 on postcard, page 139 
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Continuous Air Diffusers 


Two new Agitair Stripline continuous air diffusers are 
announced by Air Devices, Inc., New York, N. Y. 

The new units employ a 
vaned principle of air dis- 
tribution with built-in diffus- 


ing vanes which produce 





high turbulence. aspiration. 
and rapid temperature equal- 
ization, 

Diffusers insure a continu- 
ous blanket of unvaried air 
over a predetermined area ——— 
without any noticeable air 
motion, thereby eliminating 
drafts or hot or cold spots in the zone of occupancy. 

\ variety of application, technical, and_ installation 
data are included in the new twelve page bulletin, S-100. 
More Information? Circle Item 24 on postcard, page 139 





Pressure Reducing Valve 


An automatic pressure reducing valve, Figure 100, con- 
sisting of a bronze body, a stainless steel gate that slides 


on a stainless steel plate, a phos- 7 
phor-bronze diaphragm and stain- i 
less steel small parts, is intro- | 
duced by Jordan Regulator Cor Ps 

Lebanon, Ohio. : 

Because of its « ompactness, the 
valve requires little space and can 
be installed in any position. It 
provides complete dead-end ser- 
vice and tight shut off. as it és 


self-cleaning and unaffected by 





sediment. Orifices in the plate and 
gate provide a straight through 
flow. 

Litthe maintenance is required as there are no pac kine 
glands. no seats to regrind or replace. and wire drawing 
is eliminated. 

Sizes in which the valve is available range from 14 to 2 
inches. It is rated at 200 psi at maximum steam tempera 
ture of 400F, It takes any inlet pressure up to 250 psi for 
water or air service: and will provide reduced pressure as 
low as 2 psi. 


More Information? Circle Item 25 on postcard, page 139 





Shallow Well Water System 


A new shallow well water system. the Rancher. is 
manufactured by Crane Co.. Chicago. Tl. 

The system can be in- 
stalled under shelves and 
cabinets in’ basements, 
kitchens. or utility 
rooms. With rated ca- 
pacities up to 915 gph, 
the shallow well system 





includes ae « omplete 


pump and jet combination mounted in the tank, a ca- 
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pacitor-type ball bearing motor which is lubricated for 
life, a pressure switch, a pressure gage, a built-in check 
valve. and an automatic air volume control. 

Built in two sizes, the units are factory assembled and 
tested. The use of a glass lined venturi is designed to 
assure lifetime resistance to rust. Another feature of the 
unit is that once it is primed it stays primed, because 


the tank water itself is used for priming purposes. 


More Information? Circle Item 26 on postcard. page 135 





Evaporative Coolers; 2 Models 


The addition of two new models of evaporatipage 139 
to its line is announced by Thermador Electrical Mfg. Co., 
Los Angeles, Calif. 

Called the Clear-Vue 
coolers, the units are model | . ~ 
TCB-183CV, with 1800 cfm 
capacity, and TCB-253CV, 
having 2500 cfm capacity. 
Designed to permit visibil- 
ity without light obstruc- 
tion, the air outlet discharge 
is placed near the top at the 
front of the cooler. 





Louvers are set to diffuse ft 
the air current throughout 
the room. Installation is accomplished by placing the air 
outlet on the window sill and adjusting the brackets at 
the bottom of the cooler. The operating switch is in the 
center of the discharge grille panel. 

Both units are equipped with a built-in pump, float 
valve. window duct and leveling brackets 


More Information? Circle Item 27 on postcard, page 139 





Central Heating Units 


Designed to meet the requirements of central heating 
systems, a series of compact heating units is marketed 
by National Heater Co. Ine.. 
St. Paul. Minn. 

Termed Model D the units are 
designed for churches. schools. 
auditoriums. and offices where 
central heating systems are. re- 
quired, Multiple oversize blowers, 
operating at moderate speed and 
driven by resilient mounted mo- 


tors. provide positive ait delivery 





A 


against the resistance of long 


> 
duct runs. . 


Heat exchangers on these units are of welded, one- 
piece steel construction. A’ full chrome nickel stainless 
steel firebox of teardrop design, headers, and multiple 
convector tubes are enclosed in a heavy casing formed 
to the heater contour. Design of the heat exchangers 
utilizes the direct flame-metal-air principle of heat trans- 
fer for maximum efficiency, 

Made in 12 capacities from 200,000 to 2,000,000 Btu 
per hr, the Model D units are designed for light oil, heavy 


oil, gas, or combination gas-oil firing 


More Information? Circle Item 28 on postcard, page 139 
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Cooling Added to Radiator 


The incorporation of a new cooling system in its low 
cost Air-rad zone control radiator 
for hot water systems, is an- 
nounced by Penn Boiler and 
surner Mfg. Co., Lancaster, Pa. 

The cooling system is of the 
fractional type. A single room or 
any group of rooms may be cooled 
without cooling the entire struc- 
ture. Cooling of the complete 





building may be obtained if de- 
sired. With allowance for line loss, 





and with blower at full speed, the cooling capacity is 
».000 Btu per hr. 

Air-rads may be installed for heating only and the 
cooling feature added at any later date— without chang- 
ing a single pipe. 


More Information? Circle Item 29 on postcard, page 139 





Airfoil Centrifugal Fans 


The Type A airfoil centrifugal fans. suitable for use 
in commercial, industrial, and institutional heating. ven- 
tilating, and air conditioning 
systems, is placed on the 
market by Chicago Blower 
Corp., Franklin Park, Tl. 

Air deliveries of 600° to 
790,000 cfm are attainable 
with static pressures of 1g to 
16 inches. Wheels are 141, 
to 132 inches in’ diameter. 
and all drive arrangements 
and directions of rotation 





and discharge are available. 

Wheel design is of the 
backward curve type with airfoil hollow sectioned blades. 
Blades are of aerodynamic design for smooth air flow. 
Units are said to operate at efliciencies exceeding 90°; . 
Both housing and wheel are of all-welded heavy gage 
steel plate construction. 


More Information? Circle Item 30 on postcard, page 139 





Ventilating and Cooling Fan 

The Airgale, a 20-inch, two-speed reversible ventilating 
and cooling fan, is added to its Rex-Airate fan line by 
Air Controls, Inc., Cleve- 
land, Ohio. The fan ean 
be used to exhaust stuffy 
inside air, or a flip of the 
combination switch will 
reverse the motor to bring 
in fresh cool air from the 
outside, 





Two. sliding brackets, 
one on each side of the fan housing, located at the top. 
enable installation to be accomplished by means of a 
screw driver. An expander, furnished with the fan. per- 
mits it to be fitted to windows up to 32 inches in width. 
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The motor is rubber mounted to absorb vibration and 
does not interfere with radio or television. 

Cabinet is heavy gage. reenforced steel with rubber 
mounts. The unit is finished in white baked enamel and 
light green Hammerloid enamel. Air delivery on high 
speed is 3100 cfm: low speed, 2100 cfm. Closely stamped 
decorative grille acts as a protective rear guard. A front 
grille is optional. Outlet shutters and automatic timer are 
also optional equipment. Four deep-pitched blades are 


designed to assure powerful performance. 


More Information? Circle Item 3! on postcard, page 139 





4-Bushel Gas-Fired Incinerator 


A new twin-burner, gas-fired incinerator of 4-bushel 
capacity for commercial use is placed on the market by 
Incineration Div... Bowser. Ine.. 

Cairo, Ib. : “ae 

Known as the B-42. Incinor. 
the unit uses LP. manufactured. ‘ 
natural, or mixed gases at a rate 
of 50.000 Btu per hour input. 
The standard unit has a 14-inch 
thick steel plate combustion 
chamber and is also furnished 
with a heavy refractory lining at 
extra cost. The burners are of a 





ribbon-type, and have manual 

push-button lighters and baso-thermocouple valves for 

safety. The top opening is 12 by 18 inches. The unit is 

14 inches high, 28 inchs wide, and weigh 336 Ib. 
Hospitals, clinies, restaurants, stores. motels and in 

stitutions are applications for this type of unit. 


More Information? Circle Item 32 on postcard, page 139 





Insulating Combustion Chamber 


A new castable insulating material. Insul-Lyte. de- 
veloped specifically to meet the need for a practical yet 
simple insulating combustion 
chamber for oil-fired heating 
equipment, is manufactured 
by Insulating Castable Corp., 
River Rouge. Mich. 

Intricate shapes can be 
east) quickly. easily. and 
economically with this new 
material. Combustion cham- 
bers for low firing rates can 
be furnished in’ two-piece 


assemblies. Advantages of 





the new material include 
light weight: efliciency, due to the quick surface tempera- 
ture created by its insulating values; and elimination of 
damage during shipment or handling because of the 
heavy duty shipping containers used. 

Standard and semi-standard combustion chamber 
shapes in this material can be delivered from stock. The 
company also offers a complete engineering service to 
manufacturers who require custom-designed combustion 
chamber shapes. 


More Information? Circle Item 33 on postcard, page 139 
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System Cuts Fuel Consumption 


A system which coordinates designs that cut fuel oil 
consumption to a guaranteed minimum is introduced by 
fuel Econ-O-Mizer Co.. Providence, R. 1. These units are 
manufactured in vary- 
ing sizes for any type of 
new or old furnace. 

One feature of the 
system consists of an 
automatic exhaust valve 
which restricts the flow 
of heat and gases from 
leaving the furnace 
while the burner is on or off. 

Another feature is a simplified anti-pulsating combus- 
tion head which fits the majority of guntype burners. 
It builds static and directional air pressure to mix the 
air with atomized oil, thereby improving combustion. 

\ third feature is a refractory chemical which is a 
self-cleaning heat reflector in powder form. When spread 
on the combustion chamber floor it crystallizes under heat 
and through heat reflection increases the flame tempera 
ture. It also glows after the burner shuts off, eliminating 
the cold combustion chamber. 

These features are guaranteed by the manufacturer to 
produce a minimum fuel saving of Lo‘. 


More Information? Circle Item 34 on postcard, page 139 





Line of Centrifugal Pumps 


A new line of close-coupled centrifugal pumps. the 
Series 7520, in sizes from 1! to 4 inches with motors 
of 2 to 60 hp, is placed on the market by A. Y. McDonald 
Mig. Co., Dubuque, Lowa. 

ach pump in this new line, when backed with the 
maximum size motor, deals with pressures to LOO) psi 
with nominal suction lift. 

Construction is cast iron and bronze fitted. and the 
series has flanged discharge and suction connections. 


More Information? Circle Item 35 on postcard, page 139 





Seven Gas-Fired Unit Heaters 


\ complete line of gas-fired unit heaters, manufactured 
in seven sizes and ranging in capacities from TO.000 to 
250.000 Btu per hr input. is offered by Young Radiator 
Co. Racine, Wis. 

These heaters feature — all. 
welded, aluminized steel combus 
tion chamber and heat exchanger, 
which withstand the corrosive ef- 
fects of gases and high tempera- 
tures which cause discoloration 
or destructive scaling. Aluminized 
steel withstands temperatures to 
900 F without discoloration and 
up to 1600 F without destructive 
scaling. Although these tempera- 
tures are seldom attained. this 
extra capacity feature adds to the service life. 


The salient design features of these units include a built- 
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in draft diverter for eth ient operation ; a four-bladed 
aluminum propeller type fan; a one-piece, welded alumin 
ized steel heat exchanger: adjustable louvers for effective 
distribution of discharged warm air; welded, leakproof, 
aluminized steel combustion chamber; grey enameled, 
bonderized heavy gage steel casing with rounded corners: 
quiet, standard, single phase 60-cycle. LL5-volt) motor: 
interchangeable cast’ iron burners for manufactured, 
natural, mixed and LP gases; automatic pilot safety switch 
and temperature limit control; and a shut-off valve in pipe 
connection ahead of the controls. 

Catalog No. 2752, describing the new line and giving 


capacity tables and dimensions, is available. 


More Information? Circle Item 36 on postcard, page 139 





500Gph Jet Pump Water System 


Its new 500 jet pump water system for deep and shal- 
low wells, so named for its 500 
eph capacity, is announced by 
The Morrison Co.. Milwaukee. 
Wis. 
\ low cost water system in 
a complete package unit. a 21 
vallon pressure tank and !s; hp 
motor are incorporated in this 
unit. Performance data show 
the unit capable of delivering 
up to 500 gph from a 4dinch 
well at 20-foot depth, and 350 
eph in a 50-foot deep well of the same size 
Only moving part of pump is an alloy forged bronze 
impeller, balanced in the assembly for lifetime service. 


The pump never loses its prime, 


More Information? Circle Item 37 on postcard, page 139 





Tool Performs 5 Functions 


The Boyce centering head. a tool designed to combine 


the operations of a protractor, centerhead. center prune h. 
level and scale, is mar- 
keted by Contour Mark 
er Corp., Compton, Cal. 

This pocket-size de- 
vice with a dial set level 
ing gage can be used to 
mark a point at any de- 
yree from center on pipe 
or other round objects. 

It will measure or estab- 

lish the degree of any 

angle or of the bend on the outside or inside of any eit 
cumference, and it can measure the degree of declivity of 
any flat surface. 

The centering head is suitable for laying out key- 
wavs. manifolds. bell-ends. and butt-ins. or for creating 
uniform pipe bends and set tanks. The two-pronged 
cast aluminum body has a 1°y inch sheet-aluminum: pro- 
tractor dial fitted with an accurate level. The dial is 
eraduated in 2!5 degrees and marked in LO degrees for 
easy reading. The marking punch is a °. inch drill rod 
with a hardened point. 

More Information? Circle Item 38 on postcard, page 139 
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Automatic Gas Heating Units 


Its 1953 line of Glow Boy and Spicer’s automatic gas 
heaters is introduced by Chambers Products, Inc., In- 
dianapolis, Ind. 

Heaters are available 
in five sizes, ranging 
from 23°, to 331% 
inches in height, suit- 
able for use in any room 
of the home. Capacities 
range from 20,000 to 
70,000 Btu per hr. 

Construction features 
of the heaters include a detachable humidifier which can 
be filled away from the heater, eliminating spilling and 
carrying water to heater. and a safety Baso shut-off valve 
which automatically shuts off the eas line. 

A pyrex heat-resistant glass door allows radiant heat 
to pass through at close to-floor level, warming the floors. 
Condensation is eliminated by the fully vented construc- 
tion, and the reversible draft hood permits either hori- 
zontal or vertical pipe connection for most of the models. 

The combustion chamber is of corrugated cast iron 
design. The heaters are for use with natural, manufac- 
tured and LP gases. 


More Information? Circle Item 39 on postcard, page 139 





Unit-Bearing Motor Fans 


Production of a new Series LU aluminum one-piece 
unit-bearing motor fans in three sizes 7° 4, 8%, and 10- 
inch diameters. is announced by The Torrington Mfg. Co.. 
Torrington, Conn. 

The new addition to the company’s Airistrocrat line is 
designed especially for refrigeration and air conditioning 
appliances and is hand set to assure accurate forming and 
blade alignment. 


More Information? Circle Item 40 on postcard page 139 





Outside Ventilating Fans 


An outside wall and ceiling ventilating fan. designed 
with a removable outlet box is manufactured by Fasco 
Industries, Ine., Rochester, 
N. Y. 

Two screws keep the out- 
let box firmly in place and 
outside of the sleeve. The 
box is out of the air stream 
where it cannot collect the 
dirt and grease which will 
be exhausted when the fan 














is Operating. 





One advantage of — the 





outlet box being removable 
from the inside is that wir- 
ing is done easily and quickly out in the open. Removable 
outlet boxes make installation easier in houses with fin- 
ished walls. The fan can be installed in a round plaster 
hole, then the box can be replaced, 


This new fan features completely automatic pet 
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formance, opening the outside door automatically and 
keeping it open. When the fan is turned off, counter- 
balanced spring action snaps the door back tightly. 
Square design of the inside grille and outside frame 
~implifies installation in outside walls of any construction. 
Round telescoping tubes are adjustable to fit any wall 
thickness from 414 to 14,7; inches. Overlap on the out- 
side door frame and inside tube makes flush finishing 
easy and neat, no matter what type of wall construction 


is encountered. 


More Information? Circle Item 41 on postcard, page 139 





Gas Floor Furnaces; 4 Models 


A complete new line of gas floor furnaces is manufac- 
tured by Empire Stove Co., Belleville, Ill. The furnaces 
are available in four models: 25,000, 35,000, 50,000 and 
70.000 Btu per hr input for all gases. They are of the 
shallow type with vertical burners. 


More Information? Circle Item 42 on postcard, page 139 





Arc-Torch Melts, Cuts Stone 


The DynAre process for cutting and piercing stone, 
cement. concrete and refractory materials is introduced 
hy ChemoTee Div., Eutectic Welding Alloys Corp., Flush- 
ing. N.Y. The process uses an are rod upon non-conduc- 
tive material and with- 
oul a ground connec- 
tion. 

The rod creates its 
own are and generates 
heat of SOOOF. It re- 
quires no ground and it 
does not have to be 
struck upon metal. The 
operator has complete 





control at all times and 2 

he alone determines when and where the are will start. The 
are, which will operate in mid-air as well as it will upon 
stone. resembles a flame in appearance. It has all the 
characteristics of a torch flame from 5 to & inches in 
leneth. and it is self energizing. The heavy coating. formu- 
lated to give the thermo chemical inter-reaction with the 
are stream to react with the non metallic material, is re- 
duced more slowly than the core. Thermal ionization of 
the coating by the are stream combined with concentra- 
tion produ es the conditions necessary to pier e and melt 
refractory material. 

Wherever a DC welding machine is available of 400 
imps or more capacity, the process may be used. When 
equipment has to be installed, the rod will pierce solid 
conerete in a matter of seconds. the manufacturer claims. 

Pipes buried in masonry may be attended to with this 
process. The masonry can be pierced with one rod and 
the pipe exposed. Then, should the metal pipe require 
culling or piercing, the metal cutting electrode can be 
exchanged for the masonry rod and the whole operation 
carried out by the operator with a standard welding 
machine, 


More Information? Circle Item 43 on postcard, page 139 
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Vented Radiant Gas Heaters 


Two new radiant-circulator model vented gas heaters, 
Models X921 and X931, rated at 20,000 and 30,000 Btu 
per hr, respectively, are being offered by Perfection Stove 
Co., Cleveland, Ohio. 

Cabinets for these heaters 
are made of heavy-gage steel, 
welded in one piece for rigidity 
and noiseless operation. Fach 
heater has a large, covenient 
access door, a top grille which 
lifts out for easy cleaning, and 
four clay radiant strips which 
are protected by heat-resistant 
glass. 

Combustion chambers and 
radiators are porcelain-enameled inside and out and guar- 
anteed for 20 years against burn-throughs. Burners are 
made of porcelain-enameled pressed steel and carry a life 
of-the-heater guarantee. 

L.-P models have Baso safety valve and manual contro! 
valve. Models using other gases have manual control 
valve pilot burner and pressure regulator. Automatic 
factory-installed Gasapack or Unitrol controls are avail- 
able as optional equipment with the Model \931. 

More Information? Circle Item 44 on postcard, page 139 





Rubber Putty Remains Pliable 


\ rubber putty called Plastikon, a watertight, airtight 
compound which does not become brittle, is produced by 
The B. F. Goodrich Co., Akron, Ohio. 

The putty is suitable for all-purpose glazing and sealing 
of wood, glass, metal, and stone. The rubber base putty 
has permanent pliability and withstands vibration, ex 
pansion, contraction, and high and low temperatures, It 
resists corrosive fumes, salt water, and mild) organie 
vapors. When used in refrigerated cold cabinets, the putty 
remains pliable. 


More Information? Circle Item 45 on postcard, page 139 





Convertible Jet Water System 


The introduction of a convertible jet package water 
system which will retail for $99.50, known as the 
Rapidayton 3-Star Champion, is announced by Dayton 
Pump & Mfg. Co., Day- 
ton, Ohio. 

Convertible from a 
shallow to a deep well 
by using exactly the 
same ejector equipment, 
the pump features a new 
Quad - Volute design. 
There are four volutes 





instead of one. resulting 
in a small, light pump which is efficient because of low 
friction loss. 

The unit is a 1% hp package system model, complete 
with convertible ejector and air charger, mounted on a 
13-gallon horizontal heavy-duty galvanized tank. The 
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pump is equipped with bronze impeller, brass venturi 
and nozzle and rotary seal. 

When used on shallow wells, one unit in the line, the 
Mid-Way. provides capacities to a maximum of 600 gph. 
On deep wells, this model is for settings to 50 ft deep. 

The Hi-Deep model, another unit in the line, when 
used for shallow wells, provides pressures up to 70 psi. 
On deep wells, it is for settings to 70 ft deep. 


More Information? Circle Item 46 on postcard, page 139 





Versatile, Three-Way Furnaces 


A new three-way furnace is added to the line of oil- 
fired winter air conditioners made by Connecticut State 
Furnace Co., Bridgeport, Conn. 

These new models of 75.000 and 100.000 Btu per hr 
capacity are usable 
either as a suspended ol 
a counterflow unit. and 
are designed for use in 
all restricted space in- 
stallations such as utility 





rooms, closets and attics 
in cellarless-homes, gas A 
stations, and garages, 

Using these units as suspended furnaces, they can be 
installed with the cold air return on either end by re- 
versing the unit and the burner, thus leaving the burner 
in front at all times. 

Units ean also be installed as counterflow furnaces for 
perimeter heating, by standing the unit on end with the 
warm air outlet on the bottom. 

They are installed complete with a centrifugal type 
blower fan, a rubber mounted motor with variable pitch 
pulley for belt drive ot variable speed motor for direct 
drive, a glass wool filter, and a stainless steel combustion 
chamber. The cabinet is made of heavy gage steel, finished 
in gold baked enamel. A humidifier is supplied as optional 
equipment, 


More Information? Circle Item 47 on postcard, page 139 





Chemically Inert Filter Medium 


The availability of pure porous Kel-F. a new filtration 
medium which is completely resistant to all strong acids, 
caustics, oxidizing agents, and common organic solvents, 
is announced by Porous Plastic Filter Co.. Glen Cove, 
Se 

Recommended for use at temperatures up to 300F, the 
medium has an ultimate tensile strength of 900 psi and 
a modulus of elasticity of 1,800 psi. The mean pore open- 
ing of the material is 15 microns. Flow capacities of this 
material range downward from 500 cfm of air per sq ft 
of filter surface, at 8 psi differential pressure, and from 
110 gpm of water per sq ft at 10 psi differential pressure. 

Available in dises up to 12 inches diameter. in thick- 
nesses of j\e and VQ inches, with contiguous solid edges, 
the material resists such solvents as fuming nitric acid, 
hydrofluoric acid, concentrated sulfuric acid, concen- 
trated hydrochloric acid, aqua regia, hydrogen peroxide, 
and strong caustics. 


More Information? Circle Item 48 on postcard, page 139 
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Glass Lined Range Boiler 


Its TD glass lined range boiler is placed on the market 
by Downs Engineering Co., Spring- 
field, Mass. 


The boiler, to be sold through 


; T 
plumbing and heating wholesalers, a 
is shipped complete in one carton 
for quick, easy assembly and in- . . 
stallation. 1 Hd 
Included in the package are a \ 

° “iy 
white metal jacket, complete 11 
inch Fiberglas insulation, 20, 30, o1 
40 gallon spherical, glass lined tank. — 


and a stand with yoke and con- 
neclors. The range boiler carries a 10 year guarantee. 


More Information? Circle Item 49 on postcard, page 139 





Direct Drive Duct Fan 


Its new Power Line direct drive duct fan, Type PLEX, 
for factories, mills, mines, and duct installations, is 
marketed by Chelsea Fan & Blower Co., Inc., Plainfield, 
Ne 3. 

han is built into a steel drum with rear and front 
mounted flanges. Motors are ball bearing, totally en- 
closed. Blades are non-overloading, made of cast alum- 
inum, Recommended for temperatures up to LLOPF, units 
are available for higher temperature on special order. 
Sizes 16 to 48 inches, with capacities of 2,900 to 37,500 
cfm. are included in this line. 


More Information? Circle Item 50 on postcard, page 139 





Radiation Pipe Has Spiral Fins 


Spiral-Fin pipe radiation, available in 144 and 2 inch 
pipe size of standard lengths up to 21 feet. is manu- 
factured by the Edwards 
Mie. Co. Pompton Plains, 


N. J. =~ \ 
In the spiral construction, ! \ 
te: Y 


fin. Since the fin is round, there is no necessity for linine 


the fin is heavily crimped at 
the hase to assure high heat 
transfer between pipe and 


up flat sides of fins with wall or grille. The radiation is 
pulled up tight and left in position, Pipe is not expanded 
or deformed during fabrication, therefore. outside diam 
eter of pipe is standard and may be threaded on the job. 


More Information? Circle Item 51 on postcard, page 139 





Air Cylinder Control Valve 


The Model FC flow control valve. designed to control 
the speed of the piston stroke in a cylinder, is introduced 
by Airmatic Valve, Ine., Cleveland, Ohio. 

Available in six standard pipe sizes from '4 to 114 
inches, the valve is suitable for air, oil, and water pres- 
sures of 0 to 500 psi. Power of the cylinder is not affected 
by the valves. Each valve is placed between the operating 
valve and cylinder. 
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Valves are mounted in such manner as to control the 
velocity of air being exhausted from the cylinder rather 
than the velocity of air entering. Various velocities are 
obtainable by adjusting the valve screw. 


More Information? Circle Item 52 on postcard, page 139 





Centrifugal Pump Line; 4 Sizes 


Its line of Centri-thrift centrifugal pumps. available in 
In, 1a, 4 and | hp sizes for 
use with air-conditioning and 
laundry equipment, is intro- 
duced by The F. E. Myers & 
Bro. Co., Ashland, Ohio. 

Other uses include hot and 
cold water circulation, booster 
service, cooling systems, lawn 
and . garden irrigation, and 
liquid transfer use such as a 
coolant pump for machine tool 





manufacturers. The line is 
available in either motor-smounted or belt driven models. 
Powered by a 3450 rpm capacitator-type motor with 
built-in overload protection, the new pump line will de- 
velop heads up to 92 feet with capacities up to 50 gpm. 
Designed for high efficiency, the pump features a cor- 
rosion-resistant stainless steel pump shaft. a removable 
bronze wearing ring, and a rotary seal which eliminates 
packing-box drip. All parts are easy to replace, Each 
closed bronze impeller used in the line is dynamically- 
balanced for high efficiency and smooth operation. 


More Information? Circle Item 53 on postcard, page 139 





Control Unit for Oil Burners 


The new €-502 oil burner controller. affording protec- 
tion for oil-fired heating equipment. as well as automatic 
control of operation, is announced by Lron Fireman Mfg. 
Co.. Cleveland, Ohio 

The controller, mounted in’ the 
stack, automatically starts the oil 
burner in response to thermostat 
demands, and keeps the burner 
running as long as heat is needed. 
In addition, a built-in safety switch 
gives protection against ignition 
or flame failure. If the power sup- 
ply lapses, the controller automat- 
ically recycles and begins normal 


burner operation as soon as power 





is restored. 

The controller is actuated by a bi-metal element made 
of fine thermostatic material. Relays are rated for heavy 
duty, contacts are of pure silver, and the ratcheting mech- 
anism assures positive control of the sequences of burner 
operations. A high-quality transformer is included. Ad- 
justments are provided so that the controller will operate 
satisfactorily on any stack temperature. 

Wiring terminals are plainly marked. Installation is 
easily made on either hot or cold stacks. A mounting 
flange is furnished to slip over the stack tube. 


More Information? Circle Item 54 on postcard, page 139 
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News of Equipment and Materials 





Shallow, Deep Well Systems 


\ popular-priced water system, the Centri-Jet \. avail- 
able for shallow or deep well use, is offered by Red Jacket 
Mfg. Co.. Davenport. Lowa. 


Lhe shallow well unit is a 





made up as a packaged sys- 
tem. with the pump and 6- 
gallon tank ready for installa- 
tion direct from the carton. 
It provides capac ities to 480 
gph. This unit fits under sinks, 





and in such places as utility 
rooms. It measures 20 inches 
long. 18 inches wide, and 20 inches high. 

The deep well system, with a 21 or 42-gallon tank, 
provides capacities to 840 gph. Both single and twin tube 
injectors are improved for high efficiency and pump 
capacity. 

Both the shallow and deep well pumps are self-priming 
and operate with only one moving part. the impeller, The 
motor requires no lubrication, and the pump is water- 
lubricated. 


More Information? Circle Item 55 on postcard, page 139 





Large Storage Tanks for LP Gas 


To meet the need for larger above-ground LP-gas stor- 
age, two new sizes of tanks are added to its line of 
FueLPack stationary tanks by Scaife Co.. Oakmont, Pa. 

Manufactured in 250 and 500 gallon capacities, the 
new above-ground tanks will provide LP-gas storage for 
industrial. commercial, and domestic users. They also 
enable builders of multi-unit dwellings and larger strue- 
tures to take advantage of LP-gas service in areas not 
now being served, 

Several new features have been incorporated in’ the 
design of these tanks. A lock-lid cover is fitted to the pro- 
tection ring which houses the operating valves and ae- 
cessories. With the hook-type cover hinge, the lid is held 
upright during servicing. Fuel-level inspection can be 
made without unlocking or opening the curb box. Tank 
suports are welded integrally to the steel tank. 


More Information? Circle Item 56 on postcard, page 139 





Inner-Finned Heating Tubing 


Inner-finned tubing, usable only in) various types 
of packaged air conditioning 
equipment, but also intended 
for eventual inclusion in all 
types of air conditioning and 
commercial refrigeration prod- 
ucts, is introduced by Bush 
Mfg. Co.. West Hartford, Conn. 

Basic principle of the inner- 
fin is the introduction of longi- 





tudinal finned surface within a 
tube in addition to arrangement of a series of individual 
fins around the outside of a tube. Advantages of the new 
development include high efficiency and space saving. 


More Information? Circle Item 57 on postcard, page 139 
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Sectional Gas-Fired Boilers 


Its new line of Blue Circle gas-fired boilers, being 
made in 4, 6 and & section sizes 
with flush and extended jackets, 
is announced by Dunkirk Radi- 
ator Corp.. Dunkirk, N.Y. 

The small four section boile: 
provides heat for — six-room 
houses using forced hot) water 
circulation to the radiation svs 
tem and other sizes provicl 
ample heat for larger homes ot 
commercial installations. 

Units are suitable for installa 





tion in kitehens, utility rooms, basements, or alcoves. 
Cabinets are heavily insulated to maintain high efficiency 
and maximum fuel economy. Burner is specially designed 


for quiet operation and operates with no odor or soot. 


More Information? Circle Item 58 on postcard page 139 





Submergible Deep Well Pumps 


\ new line of deep well submergible pumps, suitable 
for installation in 4 inch or larger cas- 
ings. is announced by The Duro Co.. Day- 
ton. Ohio. 

Pumping units are light weight and can 
he installed by one man with no special 
tools or costly equipment. Tank and con- 
trols may be situated anywhere. 

Units are available in sizes up to and 7 
including 3 hp. with capacities to 3.240 
eph. and with lifts to 1.000) feet. All 
pumps operate completely under water, 
are noiseless, and need no priming o1 
lubricating. 

Totally en losed impellers are made ol 








durable bronze. Pump shaft is made of 

rust resistant K-Monel. Pump and motor housing is made 
from high strength seamless steel tubing to assure rigidity 
and alignment. Motor is capacitor-type, available for 110 
or 220 volt service. 


More Information? Circle Item 59 on postcard, page 139 





Industrial V-Belt Pump Unit 


The Type SU multiple V-belt drive pump unit for in- 
dustrial oil burner service is introduced by Tuthill Pump 
Co.. Chicago, Il. 

Wide flexibility of application is said to be a feature 
of the unit. Other advantages include simplified motor 
mounting for motors up to 5 hp; one point belt tension 
adjustment; ball-bearing pillow blocks to carry weight of 
pulley and take side pull of belts; pump and jack shaft 
direct-connected by flexible coupling; pump, jack shaft, 
and pillow blocks available as a separate unit; mounting 
bolts and adjustments readily accessible; and wide range 
of pump models and capacities. 

Catalog No. 107 deseribes this equipment in detail. 


More Information? Circle Item 60 on postcard, page 139 
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Pdstracts 


Publications abstracted in this department 


should be ordered direct: from publisher. 


ELECTRIC CONTROL SYSTEMS 


As an outgrowth of a course in motor control systems 
at Northwestern Technological Institute, a textbook on 
Electric Control Systems was developed, which has grown 
with the course. This book by Richard W. Jones, pro- 
fessor of electrical engineering, at that university, is now 
in its third edition. 

The text has been written upon the assumption that the 
reader has had the normal undergraduate preparation in 
circuit theory, electric machinery, electronics, and or- 
dinary linear differential equations. 

The book has chapters on dynamics of the motor and 
load, d-c motor characteristics, a-c motor characteristics, 


electromagnetic contact-making devices, gaseous electronic 


switching devices, electronic switching circuits, power 
amplifiers, control circuit fundamentals, basic motor con- 
trol circuits, motor acceleration, speed control, speed con- 
trol with auxiliary power converters, motor braking, feed- 
back control systems, motor protection. 

At the end of each chapter are questions and problems, 
and also an extensive bibliography. 

Electric Control Systems by R. W. Jones. Cloth bound, 
6% 9 inches, 511 pages. Published by John Wiley & Sons, 
Inc., 440 4th Ave., New York 16, N. Y. Price, $7.75. 


NDHA PROCEEDINGS 


The 1950 proceedings of the National District Heating 
Association contains the reports of the various committees 
and the papers presented at the forty-first annual meeting 
held at Grove Park Inn, Asheville, N. C. 

The Operating Statistics Committee in its report has a 
large amount of tabular material on customers, connected 
space heating business, and data on the heating season 
and electric generation, plus other pertinent facts. 

Proceedings of the National District Heating Associa- 
tion, 1950. Cloth bound, 6 x 9 inches, 348 pages. Pub- 


lished by the National District Heating Association, 827 


N. Euclid Ave., Pittsburg 6, Pa. Price, $10. 


PERFORMANCE OF WARM AiR SysTEMS—An investigation 
of five types of warm air heating systems is presented 
in Bulletin Series No. 403 on Comparative Performances 
of Two Warm-Air Perimeter Systems and Three Con- 
vection Systems. The systems include a two-loop perimeter 
system, a radial-feeder perimeter system, a conventional 
forced air system with low wall registers, a conventional 
forced air system with high wall registers, and a gravity 
system. The systems were installed in Warm Air Heating 
Research Residence No. 3 which is a low cost basementless 
house with a concrete slab floor laid on the ground. The 
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report shows that on the basis of the results obtained, the 
radial feeder perimeter system with feeder ducts extend- 
ing into exposed corners was the most satisfactory system 
for heating this residence. The report was prepared by 
M. E. Childs, Robert W. Roose, H. T. Gilkey, and S. 
Konzo, all of the University of Illinois. The Engineering 
Experiment Station, University of Illinois, Urbana, Il. 


MEASUREMENTS OF DIFFUSE SOLAR RaptiaTion at BLUE 
Hitt Osservatrory—Technical Paper No. 18 of the 
Weather Bureau covers measurements of diffuse solar 
radiation at Blue Hill Observatory. It was prepared by 
I. F. Hand and F. A. Wollaston, The results of the first 
four years of record at Blue Hill Observatory are sum- 
marized in tabular and graphical form. A selected bib- 
liography on diffuse radiation is included. Superintendent 
of Documents, U.S. Government Printing Office, Wash- 
ington 25, D. C. Price, 20 cents. 


STANDARDS FOR STEAM SURFACE CONDENSERS The third 
edition of standards for steam surface condensers has 
been issued by the Heat Exchange Institute. Extensive 
tests were conducted at Lehigh University and the new 
data obtained reflect the results of these studies includ- 
ing corrections in heat transfer for different tube materials. 
There is a new section of recommended sizes. This new 
edition has been completely rewritten and revised and 
definitions have been clarified. The object of these stand. 
ards is to help the purchaser of condensers by defining 
essential terms and by setting up definite standards of 
heat transfer rates and performance guarantees. Heat 
Exchange Institute, 122 East 42nd Street, New York 17. 
N. Y. Price, $2. 


ANTHRACITE STATISTICAL INFORMATION——The Anthracite 
Institute has issued its 7th edition of Manual of Sta- 
tistical Information which gives a great deal of pertinent 
information regarding the anthracite coal industry. In- 
cluded are figures regarding production, shipments, 
freight rates, number of days worked, men employed. 
ete. Anthracite Institute, Wilkes-Barre, Pa. 


ASTM STANDARDS ON PETROLEUM PRODUCTS AND LUBRI- 
cANTS-—-In this paper-bound book of 810 pages are the 
various ASTM standard and tentative methods of test 
and specifications pertaining to petroleum products and 
lubricants. Included are 11 proposed methods of test that 
have not been formally approved by the society. For 
sale by American Society for Testing Materials, 1916 
Race St., Philadelphia 3, Pa. 


Report ON Coat ANALYses—Report of Investigation 
No. 4934 on analyses of tipple and delivered samples of 
coal collected during 1951, was recently issued. The re- 
port includes analysis of samples from mines in 19 states. 
All of the coal samples were taken either at the tipple or 
at the point of delivery. Bureau of Mines, Publications 
Distribution Section, 4800 Forbes St.. Pittsburgh 13, Pa. 


(Continued on page 159) 
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THIS NEW BOOKLET ON 


RESIDENTIAL RADIANT 
ANEL HEATING DESIGN 


CAN SAVE YOU TIME, TROUBLE AND ARITHMETIC 
... ELIMINATES HEAT LOSS CALCULATIONS 


FILL IN COUPON TODAY FOR YOUR FREE COPY! 


f 


| 
TABLE 2 REQuiR EL PANE AREAS 
TABLE 2 REQUIRED PANE: ABtas 


Only 1 simple computation necessary. 
estan Data is read directly from tables. 





Here’s just the booklet you've been wishing for. One that will make it easier for you 
to figure your residential radiant panel heating jobs. Compiled by Revere’s Research 
and Development Department there is no compromise with accepted engineering 
standards, yet it enables you to do your estimating in 4 easy steps with the aid of 3 
simple, readily understood tables. 


To receive a free copy of this 28-page Booklet, fill in coupon below. 


SSS SSBB BBB BBS SB BeBe ee Se Se See ee 
Revere Copper and Brass Incorporated (Dept. HV-S 
230 Park Avenue, New York 17, New York 


Gentlemen: Please send me a free copy of your new 28-page booklet A 
Simplified Design Procedure for Residential Panel Heating 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 


YOUR NAMI 


FIRMS NAMI 


* o _ 
Mills: Baltimore, Md.; Chicago and Clinton, I/1.; Detroit, Mich.; 
Los Angeles and Riverside, Calif.; New Bedford, Mass.; Rome, N. Y.— 
Sales Offices in Principal Cities, Distributors Everywhere. 


ADDRESS 


CITY ZONI 
SEE REVERE'S ‘‘MEET THE PRESS’’ ON NBC TELEVISION, SUNDAYS 
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is my Classroom 


T. W. REYNOLDS 





e HEAT GAINS WHICH OFFSET CALCULATIONS 


Many of the more important components of heat gain 
which often offset, to a considerable extent, the usual 
calculations for heat loss were covered by R. L. Stinard 
in his article Ultra-safe Heat Loss Calculations Increas« 
Costs and Halt Building, in HEATING AND VENTILATING. 
December. 1952. This article is a timely and worth, 
contribution. Much of this column will be devoted to 
comments regarding this article, based on persona! 
experience, 

Mr. Stinard has particularized with figures for multi 
story office buildings to indicate an overall saving of 
90°). He has also brought the subject up to date by ana 
lyzing the inerease in lighting loads and by considering 
new factors such as a suggested change in the outside 
design temperature, possible reduction of stock effect. 
and the inclusion of heat gains from electrical office 
equipment. Incidentally, the effect of the last item = is 
particularly noticeable in tabulating areas of department 
stores where office help and tabulating machines are as 
usual closely spaced. In any event, rising costs focus 
attention upon these once neglected factors, upon the 
need for engineers to substantially revise certain of their 
heat loss computations, and to discard some if not all 
of their factors of safety. Most anyone can safely. 
although uneconomically, design if the margin of design 
he WwW ide. 

I want to expand on the remarks of Mr. Stinard to 
cover additional items and other classes of building, and 
to point out that, dependent upon the building use, some 
of the heat gains may be much less and certain other of 
the heat losses slightly more than generally contemplated. 
While in agreement that our heat loss calculations are 
in general far too safe, | would at the same time add 
a precautionary note to the effect that arbitrary factors 
of safety are no longer used as widely as before and that 
some factors. once inherent in the design, are today some- 
what diminished, or gone altogether. We should be care- 
ful how we tread when departing from former practice. 
Phere is much less to fall back on, if wrong 


Piping Tax 


For example. although piping tax can sometimes be 
substantial (25¢¢ or more dependent upon the method 
of heating. class or use of building, and other conditions) , 
to-day it is recognized that piping tax greatly diminishes 
with increase in building size. It may be but a small 
percentage in residential buildings where small pipe sizes 
are now more generally used. Nor do I believe that 
radiator runouts are as great a factor of heat gain as 
they once were. In other words, | feel that while such heat 
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gain should be considered, the runouts are now in general 
less exposed, shorter and of smaller pipe size. 

In one large skyscraper office building in New York, 
I was safe many years ago in guaranteeing the installed 
radiation as adequate even through each radiator per 
hay was 10 sq ft less than calculated requirements. This 
came about because length of the particular type of thin 
radiators under consideration was not sufficient to make 
up the supposed deficiency . However, the exposed runouts 
did amount to 10 sq ft, slightly more or less, hence 
| made the necessary guarantee to prevent loss of sale 
of this type of radiation. Whether 1 could repeat this 
practice elsewhere today is more open to question, 
Possibly it still could be done if on the basis of other 
factors, such as many other heat gains and the fact that 
engineers tend to add too many factors of safety. In 
fact, for some years thereafter I made similar guarantees 
to apartment house builders in Westchester County, N.Y. 
mainly on the basis of over-design and too many opened 
windows in the usual apartment house. There never was 
a comeback. 


Commercial Size Radiators 


To further illustrate diminished safety factors. consider 
that in former times, particularly with column type radia- 
tion, the selection of the nearest commercial size of radia- 
tor on the up side gave quite a factor of safety in itself. 
lor example, (and not selecting the most glaring case) 
if the calculated heat loss requirements per window were 
301 sq ft, an engineer would seldom select say an 8- 
3-column, 26-inch high radiator at 30 sq ft, but 
rather one at 9 sections having 33°4 sq ft, in other words 


section 


one with 11° too much radiation. However, radiators 
and particularly convectors can now be obtained in much 
smaller rated surface per section, thus by happenstance 
fitting more closely to calculations and physical conditions. 

Unit heaters are also selected by nearest commercial 
capacity on the up side, Hence, together with their branch 
lines usually bare, they would overheat were it not that 
they are thermostatically controlled. Nevertheless, I have 
seen boilers erroneously sized on the basis of aggregate 
unit heater load. 


Radiator Ratings Now About Actual Output 


Modern radiation is rated according to actual output 
or nearly enough so. The first large tube radiation was 
rated to nearest convenient figure or fraction. For ex- 
ample, a 4-tube Corto type radiator 26 inches high had 
an actual output of 247 Btu per sq ft of rated surface 

(Continued on page 126) 
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Announcing THE NEW, COMPACT 


AMERICAN-STANDARD PACKAGED AIR CONDITIONER 


for commercial establishments 


Here's a self-contained unit that comfort cools, dehumidifies, 





ventilates, cleans and circulates the air .. . also readily ar 


ranged for winter heating! 


Note the MANY MUEMIALCS 


this new unit offers your customers: 





@ 4-WAY ADJUSTABLE GRILLES discharge air at any angle above 


head level. 


@ ADJUSTABLE FAN MOTOR PULLEY permits air volume adjustment 


to fit application. 


@ CABINET IS ACOUSTICALLY INSULATED for quiet operation. 











@ “HUMID WEATHER’ CONTROL removes additional moisture from 


air on muggy days. 


























@ HEATING COIL, using either steam or hot water, can be furnished 


at additional cost. 


























@ ALL AIR IS FILTERED as it passes through the unit. 
@ CONTROLS ARE CONCEALED. Adjustable thermostat regulates air 


temperature. Fan can be operated separately without cooling. 
@ REFRIGERANT CIRCUIT is completely hermetically-sealed. 
@ COMPACT DESIGN saves valuable floor space. (dimensions shown 


for 2 and 3HP units). 
@ EASY TO INSTALL—conditioner is shipped ready for electrical, 


water and drain connections. 


For further information, contact your wholesale distributor 
or send for Form No. 403. 





American-Standard 
Dept. HV-53, Pittsburgh 30, Pa 


. 
® Sr, 


Please send me Form No. 403 describing 
the Packaged Air Conditioner. 


—_ 
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American Standard 


Company 


Address 


AIR CONDITIONING 
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American Radiator & Standard Sanitary Corporation, Pittsburgh 30, Pa. 
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(Continued from page 124) 

in terms of 240 Btu as a square foot. Peerless or column 
type radiation generally had a rated surface which, in 
terms of the days when used, varied according to nearest 
convenient fraction, Its rated surface exceeded actual sur- 
face, but actual output exceeded rated surface by a sub- 
stantial extent in the case of one and two column radia- 
tion. For example, column radiation in the 26-inch height 
upon test had an actual output per square foot of rated 
surface of 259 Btu for two column and 262 Btu for one 
column. 

Wall type radiation was formerly in a class by itself 
with general use at that time of 300 Btu output per square 
foot of rated surface when installed on the wall. Actual 
output varies, however, with horizontal or vertical installa- 
tion, wall or ceiling location, and its arrangement in 
rows or tiers. The more usual application tests showed 
that one square foot of rated surface emitted anywheres 
from 303 to 345 Btu, dependent upon the type and 
number of sections used, Generally, such type of radia- 
tion overheated a space due to its excess in actual heat 
output, radiant effect and lengthened distribution, 

While on the subject of radiation it may be well to 
point out that the output of large tube radiation was 
based on a &-section radiator, the average length of 
radiator sold. End sections, being exposed with no re- 
entrant rays, had therefore greater output than  inter- 
mediate sections. End effect was more noticeable with 
a radiator of fewer sections, hence bathrooms often 
overheated. With column type radiation the end effect 
was much more noticeable, To-day with the use of base- 
board and recessed radiation we should probably debit 
our heat loss calculations to some slight extent for heat 
losses through walls of certain construction. 

So it will be seen that we formerly had two factors 
of safety no longer present, that is, radiators were selected 
according to nearest commercial capacity on the up side 
which condition was pyramided by an actual output in 
excess of rated output. No wonder our structures were 
generally safely heated or overheated. 


Ventilation Requirements 


In figuring our heat requirements, as now proposed, 
more closely to actualities, there are factors which tend 
to offset to some extent any heat gains. One is the matter 
of exhaust ventilation originally or perhaps later installed 
and not foreseen. Cold drafts may then ensue which re- 
quire tempered make-up air which is not always practi- 
cally obtainable or is in adequate distribution. 


Heat Losses From Furred Ceilings 


Another factor is of much less moment, since it per- 
tains only to heat losses from exterior walls at spaces 
formed by furred ceilings. Rising costs and other factors, 
such as the use of smaller high velocity ducts, have 
greatly reduced the height of furred spaces. However, in 
a multi-story building, the wall losses become accumu- 
lative. 

I believe some few engineers arbitrarily include in 
heat loss calculations, the thermal losses for one half 
the height of wall in furred spaces with the assumption 
that the balance is made up by the heat gains of such 
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spaces. This could be true with the shallow furred ceiling 
spaces of to-day. Often, however, when heat losses are 
computed in advance of established ceiling heights, the 
engineer will compute as if there were no furred ceiling, 
in which case the computation may be greater than re- 
quirements. Others even compute the wall losses at con- 
tact with floors and partitions. Actually, there is some 
loss at such points. It is only logieal to debit minor heat 
losses when minor heat gains are being credited. 


Stack Effect 


The remarks about stack effect in tall buildings are 
well taken. Perhaps this is one of the reasons why some 
engineers tend to provide excess radiation, since you can 
thermostatically control heat output to prevent excess 
fuel consumption due to excess radiation, but can only 
provide additional radiation (if eventually needed) at 
an unreasonable expense. One may try to save the client 
money, but he will not stay with vou when you guess 
wrong. 

Whatever the reason may be, I can only comment that 
excess radiation will not effectively combat drafts due 
to a strong stack effect. [ spent one winter during office 
hours in one of the tallest skyscrapers in New York City 
and it could not be done. The real remedy is to eliminate 
the stack effect, a thing not easily done once the building 
is completed. 


Infiltration 


In cases where partitioning may never occur, there 
seems nothing that can be done about infiltration other 
than to play safe and calculate for an open space. Where, 
however, eventual partitioning is assured throughout and 
it is not too long delayed, it may be safe to reduce boiler 
capacity by 50°. of the infiltration heat losses, but radi- 
ator sizes must be kept sufficient to temper infiltrating 
air as the wind changes direction. 

Presumably, with many resistant partitions, radiator 
sizes, because of lessened infiltration, can be reduced by 
some debatable percentage, possibly slightly below the 
conservative recommendation of the Guide. For general 
pressure build up this recommendation is 80°C, based 
on tests in actual buildings. Nevertheless, in the absence 
of further tests on infiltration, | do not believe that judg- 
ment and experience in themselves are sufficient to allow 
us to safely reduce the percentage to 50° in so far as 
radiator sizes are concerned. Furthermore, the open win- 
dow offsets to some extent the resistance of partitions and 
it seems impossible to eliminate the open window entirely 
even where there is adequate ventilation and no over- 
heating. 

If anyone has really got the necessary convictions, and 
the courage to go with it, he should use such a percentage. 
If one has done this and found conditions satisfactory 
it is more likely due to many other factors, such as the 
sheltering effect of neighboring buildings, although this 
can sometimes make conditions worse. 


The Open Window 


Now there is one other condition which from experi- 
ence I would tend to provide for in radiator capacity, one 
(Continued on page 128 
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we should more properly call a ventilation rather than an 
infiltration requirement. This is where a building (more 
usually an office building) is without mechanical ventila- 
tion (sometimes when it is) and the occupant of some 
space nearest the window slightly opens this window. He 
may do so because the radiators are overheating him, 
or just because of the human equation. 


Heat Wasted 


Some one may open a window on the lee side, but it 
matters not, to any appreciable extent, on which side a 
window or windows are opened. There will be more air 
entering or infiltrating and such air must be heated. All 
this seems to point to the use of a heating system which 
puts the space under pressure. Incidentally, when mechan- 
ical ventilation is used in any structure, air recovery 
should be used to the fullest possible extent. Here is where 
real thermal savings are made. 


Heat Gains Have Increased, but Space Has Decreased 


There is much more heat gain today per area and cube 
of a space; the amount of this increase depends upon the 
use of the building. Even in office buildings there is often 
some heat gain from motors and a tendency to populate 
more of the space back aways from the walls. There is 
also some tendency to increase the population per each 
square foot of space, if not as originally occupied then 
as occupied by subsequent tenants, 

As lighting has increased, ceiling heights have de- 
creased while windows have grown larger to bring in 
more of the sun. In industrial plants there are heat gains 
from process pipes and = tanks and closely spaced 
machinery in motion. In the department store there are 
large heat gains from escalator motors, display lighting, 
or a hot boiler room floor, while in the home there are 
heat gains from boiler, chimney, heating pipes, kitchen 
and laundry. In all buildings there are some heat gains 
from the hot water supply piping. 


Exposure Factors 


Exposure factors for heat loss are not as widely used 
as they once were except for unusual conditions, because 
it is now generally recognized that established heat loss 
coeflicients for construction and infiltration are based 
on tests made with a wind velocity of 15 miles per hour. 
Such factors of safety are less needed today, because 
with less pick-up and more rapid and even automatic 
heat, heating has become more effective. No need to over- 
size some remote or stubborn radiator as partial com- 
pensation for poor circulation and slow air venting with 
consequent time lag. There are now less contingencies 
for which to provide. There is also a realization that a 
combination of the worst circumstances does not occur 
simultaneously, in a system, either for heat gains or heat 


losses. 


Some Passing Thoughts 


On the other hand, I would want to consider with care 
the raising of the outside design temperature to such an 
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extent as proposed, mainly because of the wind factor 
which might be coincident and the sun factor which 
might not be and therefore produce an equivalent tem- 
perature drop of at least LOF. Records of the Weather 
Bureau should be consulted with this in mind. since the 
average wind velocity in New York during the colder 
months is rather high. It might also be pointed out that 
assuming the lights, all or part. are on during the coldest 
weather, on the shady side. will then the sun compensate 
for reduced or no lighting on the other side? We cannot 
always include sun and heat gains from lights as co- 
incidental. Lights also may be ventilated or they may be 
fluorescent. 

One thought which bothers me is why is it that we 
are called in at times to increase the radiation in some 
building where someone has too closely calculated the 
heating requirements. Could someone have possibly erred 
to the extent of 50° if that be the approximate per- 
centage of safety in our heat loss calculations? This 


does not seem possible. 


Cut Heat Loss Computations 


Much of the excess heat we once had is now gone with 
manufacturers changes in rating and construction of 
radiators, with currently accepted methods of computing 
infiltration, and in various other wavs. With all related 
factors in mind | would therefore suggest that our heat 
loss calculations be tentatively reduced only by from 15‘ 
to 20%. 

When the crack method of infiltration was first intro- 
duced, the writer discussed pressure build up and that 
the method could not properly he applied to all windows 
simultaneously, since what blew in one window went out 
some other. Also, the smallest windows limited the effect 
of larger windows. Such refinements have come about, 
but slowly so, and more are needed. 


Heat Gains in Residences 


\t one time, when with the Home Owners Loan Cor- 
poration surveying one or two residences per day, the 
writer was first confronted with mass complaints and the 
fact that some room which should be heated satisfactorily 
was not, while some other room which was heated satis- 
factorily should not have been. This difference between 
results and computations led to quite some research upon 
my part. | was also intrigued with the thought of how 
heat gains could be major in air conditioning and minor 
in heating. Furthermore, unusually high temperatures in 
large unheated storage houses in Canada during World 
War [| puzzled me until temperature readings taken in 
the ground within the structures indicated that the soil 
was heating the houses to a surprising extent to give the 
noted result, 


Heat Gains in Garages and Stores 


Check computations on temperatures in unheated resi- 
dence garages and sun porches also indicated heat for 
free. In these cases, heat Was received from basement 
partitions and the sun. Sun effeet on the roof of public 
varages and stores also was found to be considerable. 

In the case of the usual small store, heat loss computa- 

(Concluded on page 150) 
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PRODUCT APPLICATIONS 


New, Unusual, or Ingenious Uses of Equipment and Materials 
Conducted by WM. B. FOXHALL, Associate Editor 





Glass Insulates Warehouse 


PROBLEM: One of the largest cold storage warehouses in 
the nation will be the new Mid-South Refrigerated Ware 
house in Memphis. Tenn. The warehouse is located on an 
G-acre tract of land and will have 1,300,000 cubic feet of 
cold storage capacity with equipment for quick-freezing 
simultaneously 1,000,000 pounds of produce. It is a single 
floor concrete and steel building, and the southern location 
required special attention to insulation in order to handle 
high sun and outside air temperature loads. 

SOLUTION: The entire refrigerated portion of the build- 
ing is enclosed in Owens-Corning Fiberglas cold storage 
insulation including 1.- 
600.000 board feet of 
hiberglas low tempera- 
ture insulation. Walls and 
floors have 8 inches of in- 
sulation and the roof has 
10 inches. A vapor bar- 
rier was placed over the : pane 4 
cold inside of the con- fil 
crete sidewalls and dry 
installation of the insula- 
tion was made, The 2 x 4 


SS 


were installed in 3 layers with the cold side covered with 


foot insulating boards 


perforated Masonite panels held in place by treated wood 
studding. A precaution was taken against frost-heave of 
the floor by inserting & inch tile on 8 foot centers enclosed 
in gravel and running crosswise with the building. Hot 
air may be forced from the engine room through the tile 
under the floor, Thermeouples underneath the floor indi- 
cate when to start the heat air flow through the subfloot 
tile system. The roof is covered with white marble chips 
to deflect sun rays and reduce refrigeration needs. 

RESULTS: Quick freezing and storage facilities are pro- 
vided for fruits, berries and vegetables grown in the near- 
by farming section where large quantities of such com 
modities are produced, Heavy insulation insures operation 


alto omuinimum cost. 





Water Cooled Diamond Drill Cuts Concrete 


PROBLEM: Hlall [engineering Company of Detroit recent. 
ly had the job of converting the 40-year old Dime Bank 
Building from DC to AC current. This required installa- 
tion of a utility duct from a switchboard in the basement 
to the top floor, Outside dimensions of the duct were 
Glo x 10's inches, and this had to pass through each of 
the 22 floors in the building in two places in each floor 
and one place in the sub-basement. This required 15 open 
ings, each &x 12 inches, to be cut through 20 inch thick 
concrete floors. all in perfect vertical alignment. The most 
practical location for the installation was in a service 
closet in the corner of the building which made working 
conditions very cramped, 
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SOLUTION: Several meihods of cutting the openings were 
tried and each turned out to be either noisy, time- 
consuming. expensive or unsuccessful. The contractor then 
turned to the ‘Truco 
water swivel, an attach- 
ment for portable or 
stationary drills) which 
permits the use of fast- 
cutting diamond drills 
hy supplying coolant wa- 
ter to the cutting edge. 
The opening — position 
was marked on the floor 
and a putty dam built 
around it to prevent the 





spread of coolant water. 
\ drain pan was mounted on the ceiling below and con 
nected to a waste receptacle. A drill press was set in place 
and equipped with the Truco water swivel and a standard 
length 315 inch diamond core bit was used to start the 
first hole. Next a 10-inch length bit was used and finally 
one hole was drilled all the way through with a 20-inch 
hit. permitting the water to drain off into the pan on the 
ceiling below. Other holes around the marked position 
were then drilled without an accumulation of cooling wa- 
ter on the floor. Changing of bits was required because of 
crumbling nature of the concrete and the cramped work- 
ing quarters. Ordinarily a single operation with a 20-inch 
hit would have completed the job. 

RESULTS: The time originally estimated for completing 
b> openings was 2!) months, but they were actually com- 
pleted in 14% months including the time lost in exploring 
other methods. While the Truco diamond bits were ap- 
preciably higher in cost than conventional bits which had 
proved unsuccessful on this job, the diamond bit turned 
out to be the most economical. 





Packaged Boiler Replaces Coal Fired Unit 


PROBLEM: At the Reading. Pa. Coca-Cola Bottling 
Works, a coal fired horizontal return fire tube boiler of 
nominal 25 horsepower rating was outgrown, \\ hile need 
ing capacity, there was no additional floor space available 
for construction of a new boiler of the same ty pe. 

SOLUTION: 


Orr & Sembower Powermaster packaged automatic boiler 


The unit was replaced by a LOO horsepower 


fired with oil. The new boiler is capable of generating 
about 3450 Ib of steam per hour at 15 psi. Steam is 
used at 9 to 12 psi in submerged coils heating water baths 
and sterilizing solutions. In winter steam is also used for 
space heating. Because of space limitations the Power- 
master is of left hand construction with the control cabinet 
on the left for convenient accessibility. 

RESULTS: The new boiler. with nearly four times the 
rating, actually occupies less floor space. Automatic oper- 
ation reduces attention required by the steam plant. 
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The first line of reducers 
is still the foremost line 





Old timers will recall the day—more than 
20 years ago—when ‘Taylor Forge an- 
nounced the first comprehensive line of 
butt-welding fittings. 

Before the WeldELL line was introduced, 
the only available welding fittings were 
elbows. But in the WeldELL line came all 
the fittings needed to do a complete and 
workmanlike job of pipe welding . . . the 
tees, reducers, caps, stub ends, and welding 
flanges. 

To produce all of these types of fittings 
in seamless forged steel was a giant under 
taking —and still is. A good example of this 
is the line of reducers. Today there are 175 
reductions in standard weight reducers 
alone—and this can be multiplied by all 
the weights and materials in which Taylor 
Forge reducers are available. 

The first line is still the foremost line 
the engineered line, the full value line. For 
up-to-the-minute facts about the WeldELL 
line, see your Taylor Forge Distributor. 


TAYLOR FORGE 


TAYLOR FORGE & PIPE WORKS 
General Offices & Works @ Chicago 90 © P. O. Box 485 


Plants at: Carnegie, Pa., Fontana, Calif., Gary, Ind., Hamilton, Ont., Canada 
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Cooling System Speeds Rubber Forming 
PROBLEM: Synthetic rubber of the type known as GR-S 


(Government controlled rubber-styrene) was originally 
produced by a hot process in reactors held at 122F. It 
was discovered that manufacturing by a new cold rubber 
process at AIF produced a stronger and more resistent 
product. The standard reactor holds 3750 gallons, is lined 
with glass, and is equipped with a jacket on the outside 
and two sets of stirring blades inside. The time required 
for processing a batch. nine hours each, has been the 
limiting factor in volume production. As soon as a re- 
action initiator is added, the mixture starts to generate 
heat in amounts from 550 to 600 Btu per pound of latex 
formed. Unless the heat- 
ing effect is controlled, 
the mixture tends to ef.- 
fervesce and the pressure 
to rise. For this reason, 
the old practice was to 
charge each reactor only 
partly full. When the 
viscosity of the mixture 
reaches a maximum. the 
heat transfer coeflicient 
is poor. and early meth. 
ods using cold brine in 
the jacket tended to freeze out the moisture of the solution. 
SOLUTION: An improved cooling system designed and 
installed by the Frick Co. involves the use of direct ex- 
pansion ammonia coils inside the reactors. These coils 
are of the vertical type, although they involve a consider- 
able surface they are all inserted through a manhole in 
the top of the shell. A critical feature of the design was 
the control which maintains a uniform temperature 
throughout the reaction. This allows faster feeding of the 
initiator with subsequent speeding up of the process. The 
ammonia gas generated in the cooling coils has such a 
low velocity that the pipes are kept flooded with the liquid 
and the heat transfer rate is high. A vital feature of the 
new system is the sensitive and quick response to sudden 
loading by the chemical reaction. 

RESULTS: The improved cooling system is so effective that 
reaction time is cut to one-half the former nine hours. 
This promises to double the production of synthetic rub- 
ber in this country. Vessels can now be filled and the 
entire capacity of the reactor utilized. 





Telephone Switchrooms Air Conditioned 
PROBLEM: Jn switchrooms for dial equipment of the New 
York Telephone Company, conditions of humidity as well 
as temperature must be controlled and the air kept free 
from dust. 

SOLUTION: As part of an alteration of the company’s 14th 
Street building in Brooklyn, two 7!5-ton refrigerated 
Kooler-Aire units, product of the United States Air Con- 
ditioning Corp., have been installed. 10-ton units have 
been purchased for use in three other Long Island towns. 
Each of the units is placed in a special equipment room 
and is connected to the switchroom through a duct system. 
RESULTS: ‘The units provide summer dehumidification and 
are equipped with spray-type humidifiers for winter hu- 
midification, providing optimum operating conditions for 
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the dial equipment, certain types of which are adversely 
affected by both high and low relative humidity. Filtering 
action of the units keeps supply air free from dust. Com- 
pactness of packaged equipment requires a minimum of 
space in the equipment room, A built-in evaporative con- 
denser meets local water requirements. 





Control Center Simplifies Zone Heating 


PROBLEM: A new heating system installed at St. Mary's 

Cathedral in Fall River, Mass., called for thirteen zones 

of panel heating with no auxiliary heat except direct 

radiation in two vestibules, Close control of the system 

was required for varying types of occupancy. 
temperature 


SOLUTION: An entirely 

automatic Ric | \ Sasa 
control system featuring Esc)" ‘= | 
the Barber-Colman Con- “2 iz - i 1 
trol Center was fur- » 
nished and installed by 


the Boston office of the 
Barber-Colman Com 


i 








pany. Control Center is 
the name given to_ the 
cabinet) or panelboard 
serving as a central junc- 
tion point for the entire 
system. The Center provides housing for all accessories 
including relays, switches, transformers, and resistors. The 
panel is prewired internally and fitted with numbered 
terminal strips corresponding with numbered components. 
RESULTS: Designing and installation costs were greatly 
reduced both for the electrical and mechanical systems. 
The engineer was able to place a simple wiring diagram 
on the bidding plans with assurance of a firm bid and the 
simplification of any revisions that may be required. The 
electrical contractor has clear indication of where his 
conduit is to go and how much wiring is required. The 
heating contractor is able to install his system faster with 
fewer field errors. Control of the complicated heating 
system can be centered and observed from a single point. 





Air Conditioner Saves Chicks 


PROBLEM: At the Morris Gray hatchery at Rossville, Ind., 
about 30,000 Barred Rock chicks are hatched each week. 
Many baby chicks were 

formerly lost during 
summer through — heat 
suffocation. 

SOLUTION: A Frigidaire 
air conditioner was in- 
stalled to supply about 
5 tons of cooling in the 
hatchery rooms. The 
machine keeps summer 
temperatures at desired 
levels and controls hu- 
midity as well. 
RESULTS: Losses of baby chicks during the summer have 
been sharply reduced. Dust and dirt are kept down by 
filtering action of the unit. 
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When Tempera- 

D tures Soar!...the 
cooling breezes 

‘from WING 
REVOLVING 
___—s- “Heaters” feel 
WONDERFUL! 


ERE’S how to keep work- 
ers happy, and produc- 
tion at peak all through the hot summer days. Just turn 
off the steam in your Wing Revolving Unit Heaters, 
and turn on the fans and revolving discharge outlets. 
You will be amazed at the results!! 


es 


Summer cooling, you know, is more a 
matter of air in motion than of reducing 
temperatures. Air in motion dries 
perspiration and a sensation of coolness 
results. The frequent changes in air 
motion (no steady blasts) from the Wing 
revolving outlets keep your workers 
as pleasantly comfortable on the hottest days. 
ye Investigate Wing Revolv- 
ing Heaters now for 


‘s Summer Cooling — 
* and for complete, 
ie AE 









Write for 
folder 
“How to 
Prepare 
for Summer 
Cooling’ ’s 
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a 
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ke 
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uniform heating 
_ next winter. 
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L.J. Wing Mf Co. 
158 Vreeland Mills Roa: 
Linden, N. J. 


Factories: 
Linden, N. J. and Montreal, Can. 
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DRAFT INDUCERS TURBINES 
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UNIT HEATERS FANS BLOWERS 
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MOTORIZED 
CHIMNEY DRAFT 


i . 
. ‘ 

with the WING 

— ee 
DRAFT INDUCER 
No boiler can operate satisfactorily or 
ethciently over wide ranges of weather 
or load with variable natural drafe. Whe 
tuel—whether oil, gas or coal—must 
have enough oxygen for complete com 
bustion. There must be suthcient draft 
or furnace fires will be slow burning and 
liteless, resulting in uneven, insufficient 


| 


‘ , 
and irregular heat 


WING Dratt Inducers insure positive, 
adequate, uniform draft regardless of va 
riable weather conditions or inadequate 


chimney or breeching construction 


joneeals 
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Wing Drate Inducers are suitable tor use 
in Connection with oil, gas, scoker-tired 
or hand-fired heating boilers, induserial 
furnaces or kilns, or high pressure steam 
borlers, ercher stationary or marine. Sizes 
are available for boilers as low as 1000 
sq. fe. kb. D. R. up to steam generators 
producing 100,000 pounds of steam hit 
Special, heavy duty designs available for 


: ? 1 ' 
these larger boulers 


Wing Drafter Inducers are made in two 
types—for insertion in’ breeching or 
ue, or for installation on top of a 
chimney. Write for a copy of Bulletin 
I-S2tol J. Wing Mfg. Co 
Mills Road 


158 V ree land 


Linden, New |e rsey. 


133 














NEWS OF THE MONTH 





FILTER TEST CODE 


for panel or unit type air cleaners adopted by Air Fil- 
ter Institute. Other filter types are under study. 
\t its January 26 meeting in Chicago the Air Filter 
Institute voted to adopt Section | of a new Code for Test- 
ing Air Cleaners. Section | of the test code is devoted 
exclusively to that class of air cleaners known to the trade 
as panel or unit type air filters: both viscous impingement 
and dry types of unit filters are included. At the same 
time committees were appointed to work out details of 
two additional sections to cover (a) automatic mechanical 
air filters, and (b) electrostatic precipitators and other air 
cleaners having effective efficiencies in removal of fumes. 
smoke, and other discoloring particulate matter from 
ventilation air. 
e GENERAL DESCRIPTION.—Described briefly, Section | 
of the AFT test code specifies a vertical duct arrangement. 
20 inches by 20 inches inside extending 64 inches from 
inlet orifice to test filter position, Downstream from the 
test filter the duct expands to 461% inches by 461% inches 
to accommodate an absolute filter mat through which all 
the effluent air from the test filter must pass. The duct is 
built in separable sections to provide ready access to the 
test filter and to the absolute filter. When performance 


INLET ORIFICE PLATE 













COUNTER DUST FEEDER 
WE 


IGHT 


COMPRESSED 
AIR CONTROL 
VALVE FOR 
UFTING AND 
LOWERING DUCT 


AIR CYLINDER 
BEHIND PLATE 
(ONE AT EACH 

CORNER) 


TEST FILTER 
POSITION 


ABSOLUTE FILTER 
POSITION 


TO EXHAUSTER 


Vertical duct arrangement specified by the AFl Code for Test 
ing Unit Type Air Filters 
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tests are conducted the specified dust is aspirated through 
the inlet orifice at the top of the narrow duct section where 
it is thoroughly mixed with air before reaching the test 
filter. Dust passing the test filter is deposited on the ab- 
solute filter which is weighed before and after each hourly, 
cust feeding increment. Arrestance is determined from 
the equation 


I. | Loo 


where EF arrestance in percent 

(),-= weight of dust fed 

Q.= weight of dust collected on absolute filter 
The absolute filter is specified as being non-hydroscopic 
and having an efficiency of no less than 99% on the test 
dust. An acceptable material is Aerocor fiberglass, PF 105, 
1. inch thick, 4% Ib density, manufactured by Owens- 
Corning Fiberglas Corporation. 
@ OUTSTANDING FEATURES.—Some outstanding features 
of the AFIT Code include: 

(1.) Elimination of Partial Sampling. Difficulties en- 
countered in obtaining a representative sample from a 
stream of air are well recognized. Even with highly spe- 
cialized technique, the possibility always exists that such 
a sample may be in error, These difliculties are overcome 
in the AFI code by feeding a known quantity of dust and 
recovering and weighing all the dust passing the device 
under test. By avoiding partial sampling the test procedure 
is simplified, probability of error is greatly reduced, and 
a dust balance check (to check overall accuracy of test) 
is made possible. 

(2.) Dust Balance Check. The AFI code specifies that 

all the dust fed shall be accounted within *5‘¢. This 
means the sum of the dust weights collected on the ab- 
solute filter for each hourly arrestance plus the increase 
in weight of the test filter shall equal the weight of dust 
fed within #560. Dust balance checks are impossible 
with partial sampling methods as only a very small por- 
tion of the dust is recovered, usually in the order of 0.01 
to O.10%. 
a: Specification for All Critical Elements of Test 
Equipment. Duct size, inlet orifice size, absolute filter, 
and dust dispersing system are specified in detail, The 
dust dispersing system is especially critical for if agglome- 
rates are not broken up efliciency values are abnormally 
high. 

(4.) Uniform Reporting Procedures. Procedure for re- 
porting air filter performance is clearly defined by the 
code. Printed graph forms are provided along with in- 
structions for their use. Performance report” includes 
graphs of resistance vs. air volume for the clean filter, 
resistance vs. dust fed. and arrestance vs. dust fed. In 
addition to graphs the performance report sheets include 
a tabulated section to provide information on such items 
as type of adhesive used. if any. quantity of adhesive 
used, average arrestance. dust holding capacity. ete. 


(Continued on page 136) 
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ROTO-CLONE 
SCORES 
CLEAN SWEEP 
OVER 
SPRING GRINDING 

DUST 





When it comes to dust control, spring grinding is the ROTO-CLONE “team” (rated at 4500 cfm) does a like 
“toughie” of metal grinding operations. The load is job for three more Besly spring grinding operations. 


heavy and the dust ts fine. Equipment that can approx- ; ‘ te 
¢ i ; PI AAF ROTO-CLONE I quipment leaves no “unfinished 


imate 100°, cleaning efficiency here will handle other i ; 
‘ : business”. Its many exclusive features are readily assem- 


dust control jobs “in a breeze” . . 
} bled in many combinations to insure complete dust con- 


Pictured is a Besly No. 918 Vertical Spindle Dise Grinder. trol for your operations—no matter how different or 
The springs are fed into the unit on a rotating table. The difficult. Let’s start with the toughest job in your plant. 
resulting dust is exhausted by a No. 14 Type D ROTO- Just call your local AAF representative or write us direct, 
CLONE: combined with Skimmer Precleaner. Bulk of stating your problem. 

the dust (85 to 90°), including the more abrasive parti: ROQTO-CLONE is the trade-mark (Reg. U. S. Pat. Off.) 
cles, is removed by the Precleaner. The remaining fines of the American Air Filter Company, Inc., for various 
(10 to 15°, ) are snapped up by the Type D dynamic pre- dust collectors of the dynamic precipitator and hydro 
cipitator, And, to further prove its capacity for work, this static precipitator types. 


American Aix Litter 


COMPANY, INC. 
294 Central Avenue, Louisville 8, Kentucky 


American Air Filter of Canada, Ltd., Montreal, P. Q. 
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FILTER TEST CODE 
(Concluded from page 134) 


(5.) Test Dust Specification. Specified test dust consists 
of 72% Standardized Air Cleaner Dust-Fine, 254% K-] 
carbon black, and 3% #7 cotton linters, This test dust 
may be readily prepared, is reproducible, and exhibits 
filter plugging characteristics of the same order as that 
resulting from atmospheric dust in urban and industrial 
areas. With this dust the values established for dust hold- 
ing capacity are of practical value in judging filter life 
under field conditions. 

(6.) Wide Spreads in Arrestance Values. Vhe AFI test 
procedure is purposely severe so that clear and distinct 
spreads in efficiency are obtained from filters known to 
be of different quality. Arrestance values as low as 50 to 
60% have been obtained from commercially available 
filters of admitted low quality and low cost, while values 
in the order of 90% are obtained from high quality dry 
type filters, An efliciency spread of this magnitude pro- 
vides a sound basis for selecting filters, as those of low 
efliciency can be separated from the medium and high 
efficiency units. Widespread use of the code will protect 
the consumer and will contribute greatly to improvements 
in air cleaning. 





AMERICAN POWER CONFERENCE 


draws record attendance to Chicago meeting. Covers 
wide range of heating and air conditioning subjects. 


The 15th annual meeting of the American Power Con- 
ference took place March 25 to 27 at the Sherman Hotel 
in Chicago. A record attendance of engineers and industry 
observers heard papers on a wide range of subjects in 
addition to those in the field of electric power generation. 
As many as four simultaneous sessions were held in morn- 
ing and afternoon meetings covering industrial water 
problems, residential air conditioning, heat pumps, and 
warm air heating of homes as well as the usual program 
of papers on water treatment, electric generators, power 
distribution and others in the power field. An evening 
session on the future of atomic energy pulled heavy at- 
tendance, ‘Thirty-six manufacturers set up exhibits com- 
prising the 5lst National Power Show sponsored by the 
National Association of Power Engineers, Inc. 

e@ WATER.—At a symposium on water problems of Ame 
ican industry, a panel discussion on water resources of 
America was presented by the editorial stafl of Power. 
it was pointed out that while as much rain is falling on 
America today as ever, the amount of water available for 
power generation is subject to the double stress of increas- 
ing demand for hydro-electric power and the too rapid 
run-off brought about by deforestation and irrigation 
practices. There is no immediate cause for concern for 
the future of water power but it was pointed out that 
conservation measures should be placed immediately at 
least in the planning stage. 

The session continued with three papers on stream 
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pollution and its control including a survey of what 
industries are doing about pollution of water. 

Water came in for additional attention in a second 

session on water resources and water treatment in small 
buildings. An evaluation of our water resources was pre- 
sented by Arthur M. Buswell, Chief, Illinois State Water 
Survey, Mr. Buswell presented data showing that, of two 
trillion gallons per day of water passing over the state 
of Hlinois as atmospheric moisture, only 99 billion gallons 
becomes available through precipitation. Streams carry 
off about 23 billion gallons per day. It is within the limits 
of engineering feasibility to develop and use nearly el! 
of the stream flow although it may not be economica! 
sound to do so today, Mr. Buswell said. On the basis of 
using all of Illinois stream flow for industry and munici; a! 
purposes, and with no increased re-use techniques, |1- 
linois could support about double its present: industry 
with the water resources it has. Mr. Buswell said that 
the Illinois situation with respect to water resources is 
very similar to that of the national picture. 
e@ ATOMIC ENERGY.—An evening forum on the industrial 
use of atomic energy was arranged to brief delegates on 
the engineering, technical and legal aspects of the subject, 
under chairmanship of Dr. Louis C. McCabe, chief, Fuels 
and Explosives Division, Bureau of Mines. 

W. L. Davidson, director, Office of Industrial Develop- 
ment, Atomic Energy Commission, gave the Commis. 
sion’s appraisal of the atomic power situation, Acting 
against immediate launching of industrial atomic power 
activity were five principal factors: (1) The existence 
of a full 25 years supply of the fossil fuels now in common 
use at prices with which atomic energy is not now able 
to compete; (2) unwillingness to divert the technological 
personnel of AEC from the pursuit of their present em- 
phasis on the military aspects of atomic energy; (3) in- 
advisability of diverting the necessary materials from 
present projects; (4) the possibility of hampering effec- 
tiveness of security measures through wider dissemination 
of information regarding atomic energy; (5) the ex- 
cessive cost of launching the necessary experimental work 
for development of industrial power through atom 
energy. 

Favoring the development of industrial power were 
such factors as the desire for preserving leadership in 
technology. Loss of such leadership might allow’ tech- 
nological breakthrough by other nations with serious 
diplomatic effects. The cost of atomic electricity may in 
fact be low enough to supplement and thereby preserve 
the fossil fuels. Industrial developments will increase the 
supply of competent personnel, If no war develops, indus 
trial activity would maintain the present U. S. atomic 
plant and expert personnel. Development of atomic ener- 
ey for industry would supplement conventional fuels de- 
velopment. Mr. Davidson believes in the development of 
atomic energy for industrial power. 

Walter H. Zinn, director, Argonne National Laboratory, 
declared that industrial power could be developed from 
atomic energy about five years after a decision has been 
made to launch such development. Whether or net such 
development would be economical will be known only 
after the first power plant has been built. Mr. Zinn offered 


(Continued on page 140) 
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{ of steam traps— 
| motors—bearings 


... Quickly and accurately 

with the Alnor Pyrocon, the portable contact 
pyrometer for taking surface temperatures. 
This handy, portable instrument can be your 
most useful maintenance and installation tool 
...it provides accurate temperature readings 
instantly of any surface (metallic or non- 
metallic), flat, curved, stationary or revolving. 


It’s a well-balanced instrument mounted 

in a sturdy case for protection against the 
usual hazards of on-the-job service. Jeweled 
movement is also heavy-duty, shock- 
resistant type that will withstand hard and 
continuous use... performing with 
laboratory accuracy. 


A wide selection of thermocouples and 
extension arms assures its adaptation to your 
needs. Eight standard F. scale ranges are 
available up to 1200°F. Send for complete 
details contained in Bulletin 4257. 

IMinois Testing Laboratories, Inc., Rm. 514, 
420 N. LaSalle St., Chicago 10, Ill. 


PRECISION INSTRUMENTS 
FOR EVERY INDUSTRY 
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in 
National Institutes of Health 
Research Hospital 


The 14-story building in the background is 
the new 500-bed clinical center of the Public 
Health Service, said to be the largest institu- 
tion of its kind in the world, Dedicated to 
medical research, the building consists largely 
of laboratories. A typical floor has approxi- 
mately 100 laboratories, together with two 
nursing units accommodating 52 patients who 
are selected for the observation of certain 
specific diseases, 

Naturally, such a building contains a vast 
amount of piping. We are proud to say that a 
substantial number of the fittings were manu- 
factured by us. 

“K” Fittings are recognized for soundness, 
uniformity, and symmetry, They are free from 
thin walls, sand holes, and cold checks. Threads 
are tapped full and clean. Machining is precise. 

It pays to order pipe fittings from distribu- 
tors who handle the “K” line. 


Good workmanship sells “K” Fittings 


PIPE FITTINGS 


CAST IRON AND MALLEABLE 
3,000 Shapes and Sizes 


Complete information gladly furnished. 


THE KUHNS BROTHERS COMPANY 
Dayton 1, Ohio 











Q 


Combined marketing facilities with 
Malleable tron Fittings Company, Branford Conn 
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MORE ECONOMICAL BECAUSE IT’S 
COMPLETELY WATER-JACKETED 


THE FITZGIBBONS BOILER 


‘Scotch Type 
saves on fuel and installation 





Complete water-jacketing of all heating surfaces in 
this popular Fitzgibbons low pressure boiler means 
savings every step of the way—from installation to 
actual operation of equipment. 





Specially important is the water-cooled rear furnace 


Insulated access door is provided in rear of com k : , 
bustion chamber for inspection end cleaning. wall. This feature, not obtainable in many Scotch-type 


heating boilers, reduces flue gas temperatures, saves 
fuel, and eliminates the original expense of the usual 
rear dry-wall refractory lining and its high mainte- 
nance costs. 


With a low water line, this boiler is ideal for locations 
where low headroom is a necessity or where excavation 
costs because of rock or water would be prohibitive. 


For complete details, write to the Fitzgibbons Boiler 
Company, Inc., 101 Park Avenue, New York 17, N. Y. 


Lifting the front access door Ask for Catalog HV-5. 
exposes all tubes for cleaning. 


THE FITZGIBBONS BOILER’ 
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PRODUCT INFORMATION SERVICE 





Use the postage-free postcard below for further information on: 
¢ News of Equipment and Materials 


« New Catalogs 


Circle the item Numbers in which you are interested and print 
clearly your name and address with title. 





NEW CATALOGS 





METAL HOSE DATA BOOK 


Edited to satisfy both the engineer's 
and purchasing agent’s want for in- 
formation, a data book including infor- 
mation on application, temperature 
ranges of various types of metal and 
wire braided hose, dimensions, couplings, 
and assemblies, is published by Universal 
Metal Hose Co., Chicago, Ill. Types of 
flexible metal hose are illustrated and 
described, including seamless all-metal 
flexible pressure hose; inter-locked suc- 
tion blower and conveyor hose; square- 
locked conduits and flexible spout tubing; 
high pressure hydraulic hose; double wire- 
braided hose for high pressure; single 
wire-braided hose for medium and low 
pressure; and others for special applica- 
tions of vibration elimination, steam, and 
gas stove connectors. ........ Item 61 


SOLVES HUMIDIFYING PROBLEMS 


A new illustrated folder, Bulletin 531, 
which enables any plant superintendent 
or other executive to determine the mini- 
mum dehumidifying equipment and ca- 
pacity needed to eliminate moisture prob- 
lems is available from Air Conditioning 
Div., Remington Corp., Auburn, N. Y. 
The folder contains simple tables of all 
necessary technical information and com- 
plete, step-by-step instructions for solv- 
ing moisture removal problems at lowest 
equipment and operating costs. The 
folder lists 21 of the categories where 
excessive humidity or moisture in the air 
cause corrosion, rust, malfunction of 
equipment or costly damage. The folder 
uses the case history method. The user 
follows the steps leading to the solution 
of a moisture problem in a hypothetical 
plant. As he does so, he selects from the 
tables the factors that apply to his in- 
dividual problem, and enters them in 
the folder’s work sheet section. The same 
steps used to solve the case history, solve 
his own moisture problem. He then knows 
exactly the minimum number of dehu- 
midifier units and air drying capacity he 
needs to establish adequate moisture 
OU. 6: eee hse eeu Item 62 


SPACE FILTER BULLETIN 


Bulletin No. 1505-1, describing and 
illustrating construction and function of 
its Ultra-Aire space filter, is issued by 
Mine Safety Appliances Co., Pittsburgh, 
Pa. Although efficiency of the filter is 
unconditionally guaranteed at _ least 
99.95 per cent effective against particles 
0.3 micron in diameter, it has proved 
effective in filtering tobacco smoke of 
average particle size, 0.05 to 0.10 
micron, the bulletin states, Two primary 





fields of use, product and process control 
and health protection, are listed, includ- 
ing protection against inert and radio- 
active dusts, in film manufacture and 
processing; protection during processing 
of foods, textiles, pharmaceuticals, deli- 
cate instruments, lenses, mirror-silvering, 
paints, illuminating and heating gases, 
plastics, electrical and electronic equip- 
ment; and as a health safeguard for 
radio isotope users, hospitals, atomic 
energy plants, bomb shelters, bacterial 
warfare operations, and wherever em- 
ployees may work with beryllium, aniline 
dyes, steel, and chemicals.....lItem 63 


FURNACE PIPE, DUCT, FITTINGS 


A new catalog on Muelleraire furnace 
pipe, duct, and fittings is announced by 
L. J. Mueller Furnace Co., Milwaukee, 
Wis. The new catalog is 24 pages and 
is designed for easy reference. In addi- 
tion to listing furnace pipe, duct, and 
fittings, the catalog lists, illustrates, and 
describes the firm’s complete line of reg- 
stars ced GRUNGE. 6.00.0 c is enes Item 64 


MULTI-CIRCUIT FLOAT CONTROLS 


Bulletin No. 3500, covering its line of 
Autocon Selectrols for balancing equip- 
ment capacity with system requirements, 
is published by Automatic Control Co., 
St. Paul, Minn. The bulletin lists fea- 
tures, describes a _ typical operating 
schedule, shows the various models and 
types of installation, and gives specifi- 
cations and dimensions....... Item 65 


AIR, GAS, LIQUID SEALINGS 


A new brochure describing its stand- 
ard products and services for sealing 
bolts, studs, rivets, AN fittings, access 
doors, hatch covers, and flanges is issued 
by Franklin C. Wolfe Co., Inc., Culver 
RP I ons ooh a ss odes Item 66 
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WALL LOUVER CATALOG 

A new, 2-color catalog of its com- 
plete wall louver line is now available 
from The Burt Mfg. Co., Akron, Ohio. 
Louvers for industrial, commercial and 
institutional buildings are covered. Eco- 
nomical general purpose louvers, fixed 
and adjustable styles and industrial louv- 
ers, are detailed and illustrated in the 
CONN is So’ eo eRe ha eee. Item 67 


WRAP-AROUND INSULATION 

An eight-page booklet describing 
Aerowrap, a new wrap-around insulation 
for hot or cold pipes of all sizes, is pub- 
lished by Owens-Corning Fiberglas Corp., 
Toledo, Ohio. Applications described in 
the booklet include valves, fittings and 
irregular pipes, and straight pipe with 
temperatures ranging from sub-zero to 
600F. The new booklet also includes 
17 photographs, thickness recommenda- 
tions and application data.....litem 68 


LP-GAS STORAGE TANKS 

Bulletin No. 331, describing its re 
cently announced line of ASME tanks de- 
veloped to meet the need for large above- 
ground LP-gas storage facilities, is pub- 
lished by Scaife Co., Oakmont, Pa. The 
bulletin emphasizes several new features 
incorporated in the design of the 285 
and 500-gallon tanks, which are fabri- 
cated of lightweight high-strength steel 
and incorporate ellipsoidal heads for 
maximum durability. ........ Item 69 


WATER CIRCULATOR BULLETIN 

A new six-page circular, HC-352, de- 
voted to information on its line of water 
circulators, is available from H. A. Thrush 
& Co., Peru, Ind. Performance charts, 
capacity tables, and dimensions on the 
complete line of horizontal and vertical 
circulators are shown, Drawings illus- 


trate various appliances of circulators on 
hot water heating systems and domestic 
...ltem 70 


hot water supply systems... 
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GEAR DRIVE FOR TURBINE PUMPS 


A full color bulletin, Form 1775-60M, 
describing in detail a new Holloshaft gear 
drive to operate vertical turbine pumps 
where electricity is not available, is avail- 
able from U. S. Electrical Motors Inc., 
Los Angeles, Calif. Cut-open views show 
features of the new drive.....Item 71 


EQUIPMENT ESTIMATING CATALOG 


The Spring and Summer 1953 Estimat- 
ing Catalog, a 36 page pricing guide 
covering over 80% of the items normally 
used by contractors and engineers in 
heating, ventilating, refrigeration, and 
air conditioning, is issued by M. Blozer 
& Son, Passaic, N. J. Descriptive sales 
talk has been eliminated and data have 
been reduced to that bare minimum re- 
quired to make a selection. Covered are 
fans, blowers, Compressors, accessories, 
fittings, pumps, coils, condensers, valves, 
motors, V Belt drives, grilles and regis- 
ters, and air conditioners...... Item 72 


ELECTRIC HEATER BULLETIN 


Electric heater bulletin, No. E-!, de- 
scribing its line of electric unit heaters 
and heater sections for general, industrial, 
and commercial heating is issued by L. J. 
Wing Mfg. Co., Linden, N. J. The bulle- 
tin illustrates the three types of electric 
heaters: the overhead, downward dis- 
charge unit heater with revolving dis- 
charge outlets; the overhead, downward 
discharge unit heater with stationary 
discharge outlets; and the utility unit 
heater, with horizontal discharge and ad- 
justable vanes. In addition, the electric 
duct heater section is described for oven- 
work, drying operations, and similar 
process heating. Explained are features 
such as the Hynes electric heating ele- 
ment. Engineering data include capacity 
tables as well as dimensional data with 
mounting heights. .......... Item 73 


PIPE LINE FILTERS 


A four-page illustrated bulletin, No. 
210, describing four new low pressure 
pipe line filter models, is announced by 
Dollinger Corp., Rochester, N. Y. The 
bulletin contains specifications and en- 
gineering and performance data covering 
this filter which is recommended for the 
removal of dust, dirt, pipe scale, and 
condensed oil and water vapor from com- 
pressed air lines. item 74 


EXPANDED CONVECTOR LINE 
A new 16-page convector radiation 
bulletin, No. 1201, describing its ex- 


panded line of redesigned cabinet con- 
vectors now available for commercial, 


industrial, institutional and residential 
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buildings, is offered by C. A. Dunham 
Co., Chicago, lil. Eight different cabinet 
styles are illustrated, each with detailed, 
dimensioned drawings to simplify plan- 
ning by the heating contractor. In addi- 
tion, the bulletin illustrates and describes 
the design and construction features of 
the convectors. The bulletin also includes 
steam and hot water capacity tables for 
10 and 20 degree drop, plus conversion 
factors. Example calculations show how 
the tables are used to select the correct 
COONOING 5-65 As kes Item 75 


STEAM ACCUMULATOR CATALOG 


A new illustrated catalog, describing 
how steam accumulators automatically 
store steam to meet peak process de- 
mand, is offered by Foster Wheeler Corp., 
New York, N. Y. The bulletin gives ad- 
vantages, principles, and practical ap- 
plications. It tells how to calculate re- 
quired capacity for any need.. .Item 76 


COOLING INVESTMENT ANALYSIS 


A quick and simple investment analy- 
sis technique, developed to determine in 
dollars and cents how much the installa- 
tion of air conditioning can help boost 
the sales and income of stores, restau- 
rants, and similar places of business, is 
issued by Air Conditioning Div., General 
Electric Co., Bloomfield, N. J. This tech- 
nic can also be used by office and in- 
dustrial employers to find out how air 
conditioning can save them money 
through increased employee efficiency. 
The analysis also shows how many years 
it will take for the air conditioning to 
pay for itself. The fact finding formula 
with typical examples is available in two 
booklets, one covering stores and restau- 
rants, and the other industrial and office 
installations. Item 77 


ARC WELDING BOOKLET 


A new 40-page book, Catalog EW173, 
showing how arc welding pays, is being 
distributed by Hobart Brothers Co., Troy, 
Ohio. Included are over 100 photos point- 
ing out how arc welding is used profit- 
ably in 18 different industries for pro- 
duction, maintenance, ond repair. Some 
of the industries covered are: construc- 
tion, heating, machinery, and petroleum. 
Subsequent pages show lines of arc weld- 
ers, electrodes, accessories.....Item 78 


CONDENSATION CONTROL CHARTS 


A four-page’ folder, containing charts 
which show the exact degree of protec- 
tion from condensation which is afforded 
by its Type D insulation, is issued by 
Insul-Mastic Corp. of America, Pitts- 


burgh, Pa. Through the use of the charts, 
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it is said to be possible to tell to what 
degree the surface temperature wiil be 
raised after the spray-type insulation has 
been applied. To determine tnis, the tem 
perature of the equipment and that of 
the ambient air must be known. Since 
relative humidity plays the important 
part in condensation, these charts also 
show the percent of relative humidity 
above which condensation will form on 
a bare surface at various surface and 
ambient temperatures. For comparison 
the charts also show the increased per- 
centage of relative humidity necessary 
before condensation will occur when the 
same surface is coated with 4 or % 
inch of the insulation........ Item 79 


MATERIALS HANDLING CHART 


The release of a materials handling 
equipment reference chart, describing its 
full line of materials handling equipment, 
is announced by Kornylak Engineering 
Corp., Jersey City, N. J. The chart is 
prepared in a handy-to-use form suitable 
for either wall mounting or folding to 
82 by 11 inches for easy filing. For 
quick reference, its 50 illustrations of 
materials handling equipment are classi- 
fied into the categories of package 
handling, bulk handling, roller and wheel 
conveyor, monorail, storage equipment, 
power and hand trucks, truck accessories, 
cranes and hoists, and chain and cable 
conveyors. Production men, purchasing 
agents, executives and engineers will find 
it useful when considering materials 
handling problems. ......... Item 80 


MONO-COLUMN DEMINERALIZERS 
The availability of a new catalog sheet 
which describes its new Model MA fully 
automatic Mono-column demineralizers 
is announced by Penfield Mfg. Co., Inc., 
Meriden, Conn. A photograph and a sche- 
matic diagram combined with the de- 
tailed description of parts, sample speci- 
fications, and performance data provide 
a complete resume of all essential in- 
ce ee Carer are Item 81 


CENTRIFUGAL PUMP BULLETIN 


Bulletin, No. 211, covering small 
close-coupled motor-driven centrifugal 
pumps, is issued by Carver Pump Co., 
Muscatine, lowa. Referred to as Model B, 
pumps are made in two sizes, 1] and 1% 
inch discharge, and will pump up to 70 
gpm. According to the bulletin, these 
pumps feature economy, performance 
and compactness. Pumps incorporate me- 
chanical shaft seals, stainless steel shafts, 
enclosed bronze impellers, and heavy 
duty ball bearings. .....25.% Item 82 


SELF-CLEANING DUST COLLECTOR 


Bulletin No. 915, describing its Type 
CH-3 self-cleaning cloth screen dust col- 
lector, is available from Pangborn Corp., 
Hagerstown, Md. This two-color six page 
brochure illustrates the engineering fea- 
tures of the new dust collector unit which 
uses the principle of reverse air flow for 
continuous cleaning of the cloth filters. 
The bulletin also points out some of the 
engineering features of the equipment, 
including all steel wire mesh screen 
frames, electrically grounded, which pre- 
vent cloth collapse under air load; screens 
of convenient size and weight, easily 
handled by one man; cloth filter bag of 
simple design applied to frame without 
tension or strain; al! moving parts located 
on clean side, out of dust, thus eliminat- 
ing wear; and accessibility.....Item 83 
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*K Yes, 91% of New York skyscrapers use 
pc heat exchange equipment—instantaneous 
hot water heaters, storage water heaters, 
preheaters, condensate coolers, 
converters, freon coolers, etc. 
You get the finest when you specify p-k. 


E the Paftterson-Kelley Co., inc. 


East Stroudsburg, Penn. 


101 Park Avenue, New York 17 * Railway Exchange Building, Chicoge 4 * 1700 Walnut Street, Philadelphic 3 * 96-A Huntington Avenue, Boston 16 * and other principal cities 


News of the Month 





AMERICAN POWER CONFERENCE 
(Continued from page 136) 


data comparing conventional fuel and present day atomic 
fuel costs. He discussed some of the engineering and 
technical problems of industrial power showing that the 
cooling system, materials for tubes and pipes, and moder- 
ating techniques were areas requiring engineering ex- 
ploration, The data at hand seemed to indicate that in 
spite of some disadvantages, water would probably be the 
accepted cooling agent, although sodium would allow the 
installation to operate at higher temperatures and hence 
at higher efficiency. 

An economic evaluation of industrial atomic power was 
presented by Walker L. Cisler, President of Detroit Edison 
Company. Mr. Cisler pointed out that the thermal portion 
of a power plant represents today an investment of $77 per 
kilowatt capacity or 57 cents per million Btu at the turbine 
throttle. It is only in the thermal portion of he power 
generating and distribution system that atomic energy can 
alter economics of power generation, The thermal portion 
of the power plant represents about 17% of the total cost 
of plant. Therefore, atomic energy tomorrow morning 
at costs now in view, would make very little difference in 
the cost of electricity to consumers. The actual economic 
picture of atomic energy is in a comparison of total 
available energy in the world today. Expressed in Btu, 
there are about 23 units of energy available in the world’s 
atomic fuel to one unit in the conventional or fossil fuels. 
As the latter are consumed and increase in cost, the im- 
portance of atomic energy will rise. 

Other speakers discussed current legislation affecting 

the atomic energy act. 
@ HOMES.—Recent advances in heating of homes with 
warm air were outlined at a session on the heating of 
modern homes by Robert W. Roose, University of Illinois. 
Mr. Roose described development of the perimeter warm 
air heating system. 

Modulating and load limiting controls for electric house 

heating were discussed by Walter F. Friend, mechanical 
engineer, Ebasco Services. Mr. Friend pointed out that 
thermostats for electric heating will need great refinement 
and suggested the use of an electronic feedback. He was 
not optimistic about the effectiveness of outdoor thermo- 
stats. The ideal control would be a modulating control 
actuated by the total load which could cutback to 25% of 
output under mild conditions. Development of electric 
house heating will probably bring about introduction of 
automatic transformers handling up to 10 KVA for ap- 
proximately $50, Systems of thermal storage such as 
those using chemicals would increase the practicability 
of electric house heating, Mr. Friend said. 
e AIR CONDITIONING.—Residential air conditioning came 
under discussion at a session including papers on promot- 
ing the installation of residential heat pumps by George 
S. Whitlow, Union Electric Company of Missouri, and 
another paper, New Application Techniques Improve Res- 
idential Air Conditioning by E. P. Palmetier, Carrier 
Corp. 

Mr. Whitlow reported field investigations of Union 
Electric Co. of St. Louis covering heat pump design, 
operating costs, heat sources, and public acceptance. He 
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described experiments using both ground and air as the 
heat source and sink. Conclusion was that, while air to 
air operation was satisfactory in the summer, the direct 
expansion ground coil was the more effective heat source 
in winter with respect to both first cost and c.o.p. 

Mr. Palmatier turned his attention to current practice 

in estimating cooling loads for residential air conditioning 
and pointed out that a system designed to remove an 
estimated maximum hourly heat gain would be greatly 
oversize because of the thermal inertia or storage effect 
of the typical residence. Design for more nearly continu- 
ous operation of cooling equipment was recommended 
both for economy and for improved humidity control. A 
method of calculating on a 24-hour basis was outlined, 
using standard load factors, but integrating them and 
dividing by 24. 
e HEAT PUMP.—QA review of heat pump research in Ken- 
tucky was presented by E, B. Penrod and Merle Baker 
of the University of Kentucky. This was followed by a 
panel discussion with comments by M. S. Oldacre, direc- 
tor, Utilities Research Commission, Chicago, and A. D. 
Kafadar, assistant chairman, Heat Power Research, Ar- 
mour Research Foundation, Chicago. Residential and com- 
mercial heat pumps came under discussion at a second 
session in two technical papers. The Air to Air Residential 
Heat Pump by Gerald L. Biehn, Westinghouse Electric 
Corp. and “Commercial Year Round Air Conditioning 
with the Heat Pump” by Philip Sporn and E. R. Ambrose 
of American Gas and Electric Service Co, The latter 
paper was presented by Mr. Ambrose. 

Mr. Biehn described development of the Westinghouse 
air to air packaged residential heat pump scheduled for 
production late this summer. Test installations were made 
in three climatic zones represented by Lynchburg, Va., 
Miami, Fla., and Fort Worth, Texas. Operating costs, 
mechanical requirements, and owner reactions were 
studied in preparation for ultimate design of the unit. 

Mr. Ambrose presented a review of existing residential 
and commercial heat pump installations, There are more 
than 1100 such units in operation providing owner satis- 
faction and spearheading attractive markets for air con- 
ditioning manufacturers, as well as improving utility load 
factors, Mr. Ambrose said. 

e ELECTED.—The National Association of Power Engin- 
eers, which held its annual meeting to coincide with the 
American Power Conference, elected as president for the 
coming year Gerald Mierendorf, who is superintendent 
of power plants for the A, O. Smith Corp. of Milwaukee. 





1952 CONSTRUCTION HIGHLIGHTS 


reveal all-time high in dollar volume spent on con- 
struction; physical volume continues at 1951 level. 


More dollars were spent for new construction in 1952 
than in any previous year, according to U. S. Department 
of Commerce. The value of new work put in place rose 
5 percent over the 1951 level to total $32.3 billion. After 
adjusting for construction cost increases, however, the 
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WHY BURN EXPENSIVE LIGHT FUEL OILS 
st ...... THERE'S A WAY OUT WITH OUR 


Paracoil TYPE "GF" 


INDIRECT GAS FIRED FUEL OIL HEATER 


A RADICALLY NEW APPROACH TO THE PROBLEM of ;— CHECK THESE FEATURES! —— 
ADEQUATE OIL PREHEATING UNDER ALL OPERATING CONDITIONS! | Completely factory assembled * Easy to 


—_ . " ‘ install anywhere, even outdoors * Requires 
The Type “GF” Oil Heater is an integrated self-con- y 9 





























1H tained steam vapor generating exchanger using gas as only epmagresies of floor space * Economical = 
its primary heat source. operate * Wide range of oil heating capaci- 
| However, the gas flame does not come in contact | ties * Burns any specified type of gas fuel 
| | with the tubes containing the fuel oil. Instead, vapor | High oil temperatures at all times * Opera- 
from the lower steam generating section does the actual tion unaffected by normal variation in vis- 
oy | oil heating! cosities of oils being heated * Reduces oil con- 
: APPLICABLE TO ALL TYPES OF OIL FIRED APPARATUS! sumption through improved fuel combustion. 
" 9 As it is not dependent upon the unit it is servicing THE PERFECT HEATER FOR: 
~~ one for the means of heating the oil, the Type “GF” Heater @ Low temperature forced hot water heating 
9 can be applied to any oil fired apparatus, be it a steam systems on No. 6 oil. 
N --MaLge or hot water boiler, a process oven, a dryer or a kiln! @ Plants with starting difficulties after week 
ie 4 A COMPLETE SOLUTION TO THE OIL-IN-BOILER PROBLEM! end shutdowns. wae 
} y 799 Pay © Supplementing inadequacies in present oil 
As the Type “GF” Heater is in no way connected to , 
: Pong! i ° r preheating systems. 
the steam or water space of any boiler it may be serving, 
5 there can be no possible contamination of the boiler Approved by Board of Standards and Appeals, 
heating surfaces in the event of an oil leak in the heater. City of New York —Cal. No. 362-51SA 
uJ @-- 




















cm DAVIS ENGINEERING 


YOUR COPY CORPORATION 


TODAY! 30 ROCKEFELLER PLAZA NEW YORK 20 NEW YORK @ 1064 EAST GRAND STREET ELIZABETH 4 NEW JERSEY 

















RIGIDBILT STANDARD STEAM HEATING COILS 


Maximum Heat Transfer Assured! 












Complete heat transfer by heavy 







aluminum fins, heavy galvanized steel 
casings. Extruded fin collars entirely 
surround copper tubes. Fully enclosed 
headers, thus air directed over finned 
section only. Bolted and punched 


ba Ms She ae | 

















casings for easy installation. Standard 


aT) 
_ 


steam coils variable in height and 


¥ 3 


* 
5 a] 


length permit coil selection to your 


. 


exact needs. Entire coil custom 
engineered and tested to 300 Ibs 


air pressure under water. 


RIGIDBILT IS BETTER BUILT — Write for Catalog 


RIGIDBILT INC. 


FULTON AND FRANCISCO «¢ CHICAGO 172, ILL. 






Also available— Steam 
Distributing Tube Heating Coils 
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1952 CONSTRUCTION HIGHLIGHTS 


(Continued from page 140) 


physical volume of work installed during the year was 
about the same as in 1951. and down slightly fron the 
1950 record level. The additional dollars spent in 1952 
were absorbed by the moderate 1951-52) construction 
cost rise. 

@ PUBLIC CONSTRUCTiION.—[Pulilic construction showed 
a further increase in relative importance during 1952. 
with outlays increasing 14 pereent to $10.5 billion to 
33% of total new construction activity. This 
was the heaviest incidence of public activity since 1945, 


account for 


During the six-vear period from 1946 through 1951, work 
on public projects accounted for only 25 percent of the 
value of all new construction put in place. 
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An increased rate of construction spending at all levels 

of government, Federal, state, and local, accounted for 
the upsurge in public activity in 1952. Responding to 
defense needs, direct’ Federal construction volume ex- 
panded 35%¢ to $4 billion, with work at military installa- 
tions and atomic plants making up three-fourths of this 
total. State and local public-works construction, including 
Federally-aided projects, increased 5% over 1951 to a new 
all-time high of $6.5 billion. 
e@ PRIVATE CONSTRUCTION.—\N\ew private construction 
put in place during the year reached a value of $21.8 
billion, slightly above the previous high set in 1951, The 
construction of new manufacturing facilities continued 
to expand in 1952, increasing 9% to $2,298 million, a 
new annual high, Other areas of private construction for 
which record-breaking expenditure totals were indicated 
in 1952 include electric light and power, oil pipe lines, 
railroad construction, educational building, and residen- 
tial additions and alterations. 

The value of new dwelling units constructed by private 
builders during 1952, $9.9 billion, was at about the same 
level as the previous year. In both 1951 and 1952 the 
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home-building industry accounted for 45% of the value 
of all new private construction. This was somewhat less 
than in the peak year of 1950, when the value of privately- 
financed housing construction was 53¢¢ of total private 
work. 

e@ DECLINES.—Sivnificant declines from 1951 levels oc- 
curred for those less essential types of private building 
which were most heavily restricted by construction control 
actions. These types included commercial, social and rec- 
reational. and to a lesser extent, religious building. The 
construction of stores, restaurants, and garages was down 
hy 26° from the previous year, while work on ware- 
houses, and ofhce and loft) buildings declined 129%. 
\musement building was off by 2407 from the 1951 rate, 


Billions of Doliars 
30 Y a erp so i : a ee tae 


| ANNUAL DATA 








} 
x 
Ys 








20 | ; 
N 
| \ t 
\ ie 
| \ = | 
PRIVATE 4 a 
\ 
\ 1 
N 1 
10 4 ee 
\ ' 
| i | | 
| / ! / 
| \ bd | 
puBLiCm,)..t e 4 ; \ , f | 
7: vi = 
| | 
| | | 
Ohi A A ee 





1925 1930 1935 1940 1945 1950 
Value of new construction in 1947-49 prices 


and religious building, 12°... It should be noted, however, 
that some recovery was evident for these restricted types 
during the latter part of the year, with fourth quarter 
1952 activity in each of these four categories exceeding 
the corresponding 1951 quarter. 

e TREND OF CONTROL ACTIONS.—Although slowed by 
the steel strike, the construction materials situation showed 
substantial improvement during 1952. The last half of the 
year was marked by a series of actions on the National 
Production Authority which were designed to gradually 
relax construction controls by way of providing more 
liberal allotments and increased self-certification priv- 
ileges to builders. On June 18, NPA increased the amounts 
of aluminum and copper which could be self-certified for 
such construction projects as schools, hospitals, public 
buildings, and industrial and commercial buildings. On 
July 9, NPA granted permission to commence construc- 
tion if the applicant had enough carbon steel on hand to 
complete the project. This action was taken to alleviate 


(Continued on page 144) 
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Now your EARS can "SEE" 
those hidden troubles 





Seruiceman Seundicone » af 


... Cuts servicing and maintenance costs 


Most effective instrument ever developed 
for pin-pointing and identifying mechanical 
defects. Saves time and dollars tracking 
down troubles in bearings, gears, mechan- 
isms . . . detects leaks, knocks, piston / 


ity, sensitive to faintest sounds .. . 

with handy probe and headband as j 
illustrated. A remarkable tool, mod- for 
erately priced. 


MARSH INSTRUMENT CO. 
Sales affiliate of Jas. P. Marsh Corporation 


Dept. U, Skokie, Hlinois 


slaps—any defects that make a sound. / 
A precision instrument of Marsh qual- / 
/ Ask 


Circular 








Performance Means Profits! seahy 
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or 
assured pert 


b bearings—guaranteed 
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Certified Capacity Rat 
ings of WESTERN RO 
TARY VENTILATORS 
sell your customers 
See Sweet's Catalog 





Remember—you can’t look at a ventilator 
and judge its value. Western Rotary Ventila 
tors have been thoroughly tested and results 
published. Check Sweet's, A.E.C. or write for 
catalog. Features life-time guaranteed bear- 
ings—enduring metallic finish on durable 
galvanized steel. Throat sizes 6” thru 48”. 
Order from your local dealer. The complete 
line of Western ventilating equipment is J 
handled by wholesalers coast to coast. 

















“always on the job—never on the payroll” 
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GET MORE OUT OF YOUR 
SPRAYING EQUIPMENT 
WITH LESS POWER 


For spraying, washing, rinsing, cooling and air 
conditioning, Yarway Spray Nozzles will improve 


the efficiency of your spray equipment 


There are no internal vanes or other restrictions 
to clog or hinder the flow. 


Sg BE Re 


peat ae 


kg 
P| 
| 

2 
a 
| 
te 
id 

| 


» 


Bar stock Involute-type 


Bar stock Fan-spray type 





Yarway Spray Nozzles are available in two types— 
the Yarway Involute producing fine hollow cone 
spray with minimum energy loss, and the Yarway 
Fan-spray for flat fan-shaped spray with time- 
saving slicing action for cleaning 


Wide range of standard sizes and capacities. Made 
of metal castings or machined from solid bar stock. 


The 20-page Yarway Spray Nozzle Bulletin 
contains not only complete details on Yarway 
Spray Nozzles and Fittings, but also much helpful 
information on the many uses for spray nozzles. 
Ask for a free copy—Bulletin N-617. 
YARNALL-WARING COMPANY 

104 Mermaid Ave., Philadelphia 18, Pa. 


YARWAY / :”":”. 
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Youn Ue Uound Boiler 


FOR ALL FUELS 
AND ALL TYPES OF FIRING 
a 














” 


he TITUSVILLE Compact 
Steel Heating Boiler 


Economical use of oil, gas or coal is an outstanding 
advantage of the Titusville ‘‘Compact’’ Boiler. An 
exceptionally large combustion chamber runs the 
full length of the shell, providing ample space and 
time for complete burning—yet the boiler takes up 
less room than any other type. @ Extensive auto- 
matic welding of seams and joints, positive circu- 
lation, steel flue-door assemblies and other re- 
finements assure trouble-free service. 


Write for Bulletin B-3000-B. 








THE TITUSVILLE IRON WORKS COMPANY 


A division of 


Representatives in Principal Cities 
TITUSVILLE, PENNSYLVANIA 
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News of the Month 





1952 CONSTRUCTION HIGHLIGHTS 


(Continued from page 142) 


some hardships resulting from the steel strike and applied 
to all types of construction except recreational. On Oc- 
tober 3, further relaxations of construction regulations to 
be effective May 1, 1953, were announced, including the 
lifting of the ban on recreational construction. On Decem- 
ber 10, following the recommendation of the Construction 
Industry Advisory Committee, the administrator of the 
NPA advanced the effective date of most of these regula- 
tions to January 1, 1953. 
e CONTRACTS AND HOUSING.—(Construction contracts 
with a value of $16,775 million were awarded during 
1952 in the 37 states east of the Rocky Mountains, ac- 
cording to reports of the F. W. Dodge Corporation. This 
was a new record for the Dodge series, over $1 billion 
or 6%. more than the previous annual high in 1951. 
Awards for both public and private construction con- 
tributed to the record volume of new work let to contract 
in 1952. Contracts awarded for public projects increased 
10%, over 1951 to reach $6.7 billion, the second highest 
year on record for public construction. Awards for pri- 
vately-financed work increased to $10.1 billion, matching 
the previous annual high for private contracts set in L950, 
A total of 1,131,300 new permanent non-farm dwelling 
units were placed under construction during 1952, accord- 
ing to preliminary estimates of the Bureau of Labor 
Statistics. This total represented the second best home- 
building year on record, exceeding the 1951 total by 
10,000 units, but being 264,700 units under the 1950 
peak. Most of the 1952 increase occurred in the last half 
of the year. 
e CONSTRUCTION COSTS.—Construction 
edged upward slowly during the first half of 1952, tended 
to level out during the last half of the year. Since July, 
Department of Commerce Composite Index of Construc- 


which 


costs, 


tion Costs has hovered around a level which is 22[¢ above 
the average in the 1947-49 period. Compared with 1951, 
construction costs in the year just ended showed a 4‘ 
advance. 

Wholesale prices of building materials remained com- 
paratively stable during 1952, according to data of the 
Bureau of Labor Statistics. The year as a whole showed 
a 1% decline from 1951. Prices of lumber, plumbing 
equipment, and paint and paint materials were down 
somewhat from the previous year. The price of structural 
steel shapes recorded an over-the-year upturn, reflecting 
the August, 1952 price increase. 





e Appointment of E. H. Reed as assistant sales manager 
of Pyle-National Co., Chicago, Ill, is announced. John 
Devol has been appointed district manager for Chicago 
territory. Mr. Reed started with the company in 1925 as 
a design engineer. He was transferred to sales department 
in 1939 and in 1949 became Chicago district manager of 
sales. In 1952 he was named manager of Special Products 
Division. Mr. Devol became associated with the company 
in 1945 as assistant personnel director and transferred to 
sales department in 1948. 
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Architects, engineers and contractors 
choose ALLENCO 3 to 2 over next 
leading brand. Wide selection 

to meet every need. Easier to specify, 


estimate, install. 
Ready Reference in Sweet's 


Consulting Service from 25 offices 
A.1.A. file 29e2 on request 


Established 1887 


W. D. ALLEN MANUFACTURING CO. 


CHICAGO 6 « NEW YORK 7 





HERE'S WHY: 


oO Greater Strength All Steel con- 
Struction— heavy gauge steel face. 
Built to take punishment! , 
Aver Fig. K 
Steel Register 
Neater Appearance~- Inconspicuous flush- 


wall installation. Plain lattice pattern. 
Stainless steel, bronze, aluminum, chro- 
mium or prime finish faces for painting to 
match any decorative scheme. 


Easier Maintenance Flat surface cleans | Fn é 


as easily as surrounding wall. Trouble 


Pulley- 
free working mechanism. 


Operated 
Register 
Other Features Patented 
spring lock louvre adjust 
ment-—easy to operate, non 
slipping, positive. Keylock, 
pole or pulley operated. 
Available with multiple 
units behind a single, con 
tinuous face. Auer perfo- 
rated grilles with matching 
lattice pattern available in 
any size. 


Aver Matching Perforated Grille 


Write for the ’Auer Register Book’’. 


THE AUER REGISTER CO. 


6600 Clement Ave. + Cleveland 5, Ohio 





REGISTERS 
ond GRILLES 


Canadian Distributors 
Marchand Furnace Ltd., Tilbury, Ont. 
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NEW Belt Drive 
4000 to 65.000 CFM 
upte 4° SP 


Direct Drive 
100 to 11,000 CFM 
upto 4.2 SP Ning 
’ reer! 1) 
f ® iin 4 
i: 3a9 ‘ 


- 2 


Patents 2$26290, 2188741 / 


Thousands of industrial applications where sate, post 
tive air changes are necessary are now within the range 
of economical power root exhausters 


You get performance because Gallaher Air-Vans are the 
only units with patented, built-in, scroll effect. Exten 
sive Gallaher research has shown that without this fea 
ture effic ency against even normal statt pressure ts 
not possible 


In the new belt drive Atir-Vans up to 4” S.P. 1s de 
ve loped No other power root exhauster can cven ap 


proach this figure 


These are not idle claims. Published Air-Van ratings 
are the result of recognized, physical tests of the entire 
unit by an independ nt laboratory. They are not calcu 
lations or interpolations 


To this add weath rproot design, sate tume re 
moval, low silhouette, and many others. Ask a 
Gallaher representative or write to Department V-5 


Manufacturers of Air-Van and Air-Max Power Roof Exhausters 


The GALLAHER Company 


4108 DODGE STREET 


» 


OMAHA, NEBRASKA 
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PROBLEM 
INSTALLATIONS 









with 


ELECTROMODE 
All- Electric 


UNIT HEATERS 


Models and Capacities 
To Match Requirements 


PLANT - OFFICE 
WAREHOUSE 


Quick, Easy Installation 


MODEL 14-10 


Suspension Type Models, 
10,000 to 45,000 watts. 
For permanent installation 
where large areas are to be 
heated and for auxiliary 
heat in hard-to-heat areas. 
Adjustable louvers for 
directing fan-circulated 
heat where desired. 


No Plumbing Required 
No Wasted Heat 
Satisfied Users 


Nothing to Freeze 
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For Utmost Economy 
can be thermostatically controlled 


Completely SAFE! 


Only Electromode has the sealed-in 
CAST-ALUMINUM HEATING EL- 
FMENT. No danger of fire, shock or 
burn. Automatic safety switch prevents 
overheating. 


MODEL AN-30A 


Combination Portable and 


Suspension TIspe Models, 
1500 to 7800 watts. Small- 
er heaters may be plugged 
in temporarily wherever 
heat is needed or mounted 
permanently on swivel- 
type brackets. Adjustable 
louvers for directing fan- 
circulated heat where de- 
sired. 


For HOMES « OFFICES 
MOTELS ¢ STORES 


This modern design Electromode Wall-Type 
Heater has built-in thermostat for individual 
room temperature control. Fan-circulated heat 
is distributed by Down-Flo principle—at floor 
level. Easy to install in new building or remodel- 
ing. Handsome silver grey hammertone finish 
Available in 1500 to 4000 watts. 


Approved by Underwriters’ Laboratories 





MODEL WA 


45 CROUCH STREET ROCHESTER 3, N. Y. 


| 
| | 
| | 
| Please send free literature on: | 
| Electromode Industrial Heaters | 
| Electromode Domestic Heaters i 
| | 
| | 
| 


NAME 
ADDRESS 
CITY STATE 
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News of the Month 








NATURAL GAS 


can be stored underground to solve problems in peak 
local demand. Close gas supply allows fast response. 


With the number of natural gas consumers doubled in 

the past 10 years, peak load demands have created a 
problem. Underground storage is the present solution. 
according to a paper presented by C. T. Koneeny and 
B. J. Clarke of Columbia Gas System Service Corp., Co- 
lumbus, Ohio, at the spring meeting of ASMF. 
e COVERAGE.—Natural gas production has grown from 
2.5 trillion cubic feet of gas in 1937 to an estimated 9 
trillion cubic feet in 1952. The industry is serving 17.- 
600.000 customers in 39 states, twice the number served 
in 1942. Only the Pacific Northwest, Maine and Vermont 
are not receiving natural gas, or are not covered by 
certificates allowing delivery in the near future, the 
authors stated, but indicated that they would be served 
as soon as regulatory procedures and steel pipe restric- 
tions are past. 

Natural gas reserves, according to the American Gas 
Association, totaled 194 trillion cubic feet at the end of 
1951, an increase of 8.2 trillion cubic feet over 1950. 
Present planning for new natural gas plants and facilities 
in 1953 indicates an expansion of 1.5 billion dollars, an 
all time high, it was stated in the paper. 

e SOLVING DEMAND PROBLEMS.—In the Appalachian 
area during 35% of the year, due to winter temperatures, 
there is a 50% increase in the demand for gas, but cross- 
country pipelines carrying gas from the Southwest can- 
not be economically operated at fluctuating loads, it was 
pointed out. The economical solution was the utilization 
of underground storage areas as close as possible to 
market areas. This permits contracting for a relatively 
constant daily delivery of natural gas from the South- 
west which can be sent directly to market or stored as 
the market demand dictates. Thereby, the necessity of 
paying demand charges for gas not received, or the 
necessity of finding markets at a lower price for off- 
peak gas is eliminated, it was explained. 

e@ STORAGE.—At the end of 1951, the national total of 
transplanted natural gas stored underground was 475 
billion cubic feet and an ultimate reservoir capacity for 916 
billion cubic feet had been developed. As of the same year 
Appalachian Gas Systems had stored almost 150 billion 
cubic feet, and on the peak day of the winter of 1951-52. 
over 45% of the System’s total demand was supplied 
from this stored gas. 

Storage facilities to meet these demands are contained 

in over 30 separate fields in Ohio, West Virginia, Ken- 
tucky, Pennsylvania, and New York states, with the size 
of the individual fields varying from 1 to 170 wells. 
There is a potential storage capacity of over 200 billion 
cubic feet of gas at pressures up to 1,500 pounds. 
e ADVANTAGE.—Underground storage has another ad- 
vantage over pipelines, according to the authors. When 
unanticipated demands come, gas can be delivered with 
less delay. Since gas in pipelines travels 10 to 25 mph, a 
reduction in distance is important. Underground storage 
in the Appalachian area is as much as 1,000 miles closer 
to the market than gas which is stored at the original 
Southwest sources. 
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LOW PRESSURE SYSTEM Goudensate Prmpis 


Capacities 500 to 10,000 sq. ft. E.D.R. 


weil TVC PUMP 


LOW RETURN CONNECTION 
LOW SPEED, LONG LIFE 
CAST IRON RECEIVER 


SINGLE UNIT—Fig. 302A 
10 Gal. Receiver for Single Units 
Diameter 21” 
Hgt. of Return above floor 67’ 


LOW WATER LINE 
ELECTRODE OR FLOAT SWITCH CONTROL 


DUPLEX UNIT—Fig. 3038 
15 Gal. Receiver for Single or Duplex Units 
Diameter 2512" 
Hat. of Return above floor 744’ 





Unit 
Number 
TVC 13 ” 
TvC 19 
| tvc 23 
_1VC 29 

TVC 35__ 
| tve 41 

_TVC 47 
TVC 52 


Max. Sq. 
Ft. E.D.R. 


500 
750 
— 1000 
_ 2000 
4000 
_ 6000 
8000 _ 
10000 


Discharge 
Pressure 
At Pump 


20 Ibs. | _ 
20 Ibs. | 
20 Ibs. | 
20 Ibs. | 
20 Ibs. | 
| 
| 
at 


| 6PM. on 


Cap. of | 
Redietion 


Pump 


25 | 1.0GPM | 
38 =| 1.5 GPM | 
5 | _1.5GPM | 
1.0 | 3.0GPM | 
2.0 | 6.0GPM | 
3.0 | 9.0GPM 
‘40 | 12.0GPM 
_| 15.0 GPM 


__ 20 Ibs. | 
__ 20 Ibs. 
20 Ibs. 








TVC SELECTION — 


H.P. of 
Motor 


1 
1 
1 
1 
1 
1 
1 
3 


Dia. of 
Receiver 


| 


Return 
inlet 


Pump 


Height of 
Discharge | 


Unit See Bulletin 


TVC-300-C for 


“ 21” 21" Full Specifications 


” x“ ae 
Lie | 2 
Lt P 21" 
i | . ae 
js 2312" 
e a 23%" 
| ae 272" 


Intermediate Sizes 
Based Upon Discharge 
Pressure Required 
Are Available. 








weil PUMP CO. 


1523 


NORTH FREMONT ST., CHICAGO 22 





Now your EARS can "SEE" 
| those hidden troubles 


Se 


Seruiceman Soundicone 


... Cuts servicing and maintenance costs 
! 
Most effective instrument ever developed 

for pin-pointing and identifying mechanical 
defects. Saves time and dollars tracking 

down troubles in bearings, gears, mechan- / 
isms . . . detects leaks, knocks, piston 
slaps—any defects that make a sound. 
A precision instrument of Marsh qual- 
itv, sensitive to faintest sounds . . 
with handy probe and headband as 
illustrated. A remarkable tool, mod- 
erately priced. 


MARSH INSTRUMENT CO. 
Sales affiliate of Jos. P. Marsh Corporation 
Dept. U, Skokie, Ilinois 


/ Ask 
! foe 
Circular 
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INCREASE EFFICIENCY ,’* ¢ 


IF THE AIR IN YOUR PLANT IS 


No problem too tough- 
whether your air is London 
Fog thick or Sahara Dry- 
gaseous or dusty- smoky or 
hot... MUCKLE VENTS 
remove it quickly and ef- 
ficiently. These streamlined, 
propellerdriven,roofmount- 
ed ventilators are designed 
with motor out of the air 
stream to effectively pull out 
either wet or dry air. 
MUCKLE VENTS are a 
completely weatherproof 
packaged unit ready to be 
installed with a minimum of 
expense and work, available 
in wide range of 15 sizes 
from 254 CFM to 10280 
CFM. 
A}. 


LET MUCKLE VENTS 
1&4 


NIN 


WRITE 


IN YOUR PLANT! 


SOME TERRITORIES OPEN FOR 
SALES REPRESENTATIVES 


MANUFACTURING CO. OWATONNA 3, MINNESOTA 
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Designed by EXPERIENCE... Proven by SERVICE 


FAIRBANKS 





VALUE — QUALITY — FAIRBANKS synony- 
mous today because of the reputation achieved 
during a half century of progressive valve de- 
velopment and field service dependability. 


The 0260—300 pound Bronze Gate Valve—is a 
typical valve, a typical value. 














TWO-PIECE UNION BONNET 


Strength, quick easy disassembly, no sliding 
or scraping of seat between body and bonnet 


RADIAL SEAT OF UNION BONNET 


Leakproof body-bonnet joint, rigid align. 
ment 


SOLID NICKEL ALLOY WEDGE 


guided for ght closure, corrosion resistant, 


Fig 0260 BRONTE GATE VAL VE— 

NON RISING STEM 

300 Ibs steam working pressure of 550 F 
(0264—BRONTZE GATE VALVE—RISING STEM) 





THE 


Fairbanks 


% 
393 LAFAYETTE STREET * NEW YORK 3, N 
* Boston 10 * Rome, Ge. 


COMPANY 


Branches. New York 3° Pittsburgh 22 





TRUCKS - CASTERS - DART & PIC UNIONS - VALVES 
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SMOKESCOPE 


aids in estimation of density of stack smoke in air 
pollution study. Instrument described in ASME paper. 


The smokescope, an instrument for estimating the 
density of smoke rising from stacks, was described at 
the ASME spring meeting by Nelson W. Hertz, who read 
a paper by a co-worker, John P. Strange, principal 
physicist of Mine Safety Appliances Co., Pittsburgh, Pa., 
where the smokescope was developed. 

e ELIMINATES ERROR.—Increased interest in the preven- 
tion of air pollution, resulting in smoke control laws in 
many cities, has stepped up the need to observe the den- 
sity of smoke issuing from stacks. The new instrument, 
the speaker said, will eliminate the causes of error in- 
herent in the methods used to date. 

e USUAL METHODS.—l'stimation of smoke density is 
usually made by visual comparison of smoke with shaded 
standards of a Ringleman chart which consists of squares 
of various shades of gray. The trouble with this method, 
it was pointed out, is that the observer must take into 
account variations in lighting and background against 
which the smoke is viewed, as well as the illumination 
of the chart. 

One instrument devised to improve the reproducibility 
of smoke observations is the Umbrascope, a small tube 
through which the smoke can be viewed and compared 
with a standard smoked glass. 

Another method, devised by Harry C. Ballman, City 

Smoke Regulation Engineer, Columbus, Ohio, uses two 
frames of photographic film darkened to standard smoke 
density and mounted with a section of clear glass between 
them. The comparator is held to the eye; smoke is viewed 
through the clear section and simultaneously compared 
with the darkened film. Estimations made in this manner 
may be erroneous because the observer must refocus his 
eye in looking from the stack to the film. 
e METHOD OF OPERATION.—!/n the smokescope, to elim- 
inate the effect of differences in lighting, a reference 
standard film disk is viewed against the background ad- 
jacent to the stack. In this manner the smoke and the 
reference film receive light from the same source. Smoke 
density estimations are therefore unaffected by back- 
ground variations or by the brightness of the day. 

To further improve the accuracy with which smoke 
density estimations can be made, a lens is used to project 
a virtual image of the reference standard to a focal dis- 
tance equivalent to that of the stack. This makes it un- 
necessary for the observer to refocus his eye while mak- 
ing a comparison. 

The stack is viewed through three aligned apertures 
in a closed, tubelike section. These apertures limit the 
field of vision to the area of the stack and prevent en- 
trance of stray light. The aperture nearest the eye is the 
unsilvered center spot of a mirror. On the remainder of 
this mirror is reflected, by means of a mirror and lens, 
an image of the film showing the shades for various 
densities of smoke. Thus, the observer sees the smoke 
from the stack in the center surrounded by the reference 
film for comparison, without his eye having to change 
focus. 
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Potter ees 


Effective Dust s Grease 


Collection 


108 H NORTH WATER ST. @ MILWAUKEE, WIS. 
Canadian Representative 
DOUGLAS ENGINEERING CO., LTD., MONTREAL 





A Few Distributorships Available. Write for Details! 
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| COSTS NO MORE oe get de iitiemn at ain cost ! 


Airsan Air Filters are viscous type, permanent and cleanable. 
*Airsan Grease Filters are permanent and cleanable. 


Write for free bulletins! 


Air Filter Corporation 





Drain slots , 
for quicker, \ | 
easier a Bronze 
cleaning i nih] f welded corners 
, 
| 
Galvanized | Expanded 
steel frames | metal face 
plates 
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Fuel DOLLARS & Combustion 
EFFICIENCY Are Inseparable 


With this INEXPENSIVE, NEW, ALL-ELECTRIC VECO 
COMMERCIAL Tester, Model 140-C, you can BE SURE of H 
HIGH efficiency and LOW fuel dollars. Regardless of the 

type of fuel you are using, you can now QUICKLY and AC- pl 


CURATELY check (on ONE METER) the 3 important factors | bracing angles. Wheel sizes 


in the operation of a turnace: Single Width 1314” x to 86” dia. 
pe Ba i Double Width 18” to 86/2” dia. 
«) 4h - 4 "7 (i 4 } . 
3) DRAFT (0-0.3” Water) Class 1 or Class I! construction 


Easily operated, NO messy chemicals — Trouble-free, NO | for better fan selection. 


open-wire filaments (Glass Coated Elements, PERMANENT 
CALIBRATION )—-SUPER-SENSITIVE, TEMPERATURE COM- 
PENSATED Gas Analysis Cell 

Portable — Light Weight Sturdy — Uses Dry Cell Battery 
Designed specifically for use in plants, schools, hotels 
institutions, etc. — and for checking recording instru- 


also available ci 


¥ 


Re RA RS a 


Backward curve blade type with 
non-overloading characteristics. 


Fan wheels have low speed char- 
acteristics. The low air velocities 
ments on large equipment. Domestic unit, Mode! 140-A, permitted are conducive to effi- 


A 


combustion _|#, Power Fixed and Squirrel Cage °: 


ye 


* isiaeenenaiiaa tee dieatinattpatitins galas : 2 PORE RRO S 
NECO "MASSACHUSETTS: 
C ‘ “al 
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ANALYZER © FANS (ccccect cate | “aiecece’: 
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POWER FIXED FANS 


ousings constructed of steel 
ate and reinforced with heavy 


SQUIRREL CAGE FANS 


ent operation. Housings are 


. usin 
Write for literature rugged and compact. Wheel sizes Housing shown above for 


MANUFACTURERS OF Si 






ENGINEERING CORPORATION anes 
Springfield Road, Union, N. J. Tel. UNionville 2-7150 
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ngle Width 134” to 8614” dia. 86'/." wheel 


@ ' 
d , VY" dia. — 
Victory THERMISTORS Double Width 18” to 86'4” dia Write for catalogs. 
ANALYSIS CELLS 


MASSACHUSETTS BLOWER DIVISION 


he BISHOP & BABCOCK 77%. 2. 


4901 HAMILTON AVENUE CLEVELAND 14, OHIO 
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a3 RIGHT PUy ip 
ON THE JOB 





CONDENSATE 
PUMPS 


Make the 
Choice a 





SKIDMORE 


. » you can be sure of dependable, 
efficient performance every time. 


Heating engineers specify Skidmore Pumps 
. . « Skidmore Pumps are backed by over 
@ quarter of a century of heating-pump 
“know-how.” 


The Type UV Pump is recommended for low 
returns .. . the single unit will give de- 
pendable service under normal operating 
conditions . . . the duplex unit is recom- 
mended for heavy duty and all-around 
performance. 


Tell us your heating problems, our engineers will 
give their recommendations without obligation. 
Write for bulletin No. 19-A. 


SKIDMORE CORPORATION 
ST. JOSEPH, MICHIGAN 








(Concluded from page 128) 


tions usually add up to more radiator surface than there 
is room to install. This may be due to heat losses com- 
puted in the usual way for the large amount of glass 
front and the assumptions made as to frequent air change. 
In any event, one just crosses his fingers, files the heat 
computation as a record, then ignores it by installing 
only what he can get in the available limited space. There 
is, however, much glass for the sun to shine on, yet with 
very little proportionate crack. There is also a contribu- 
tory heat effect from stored goods and display lighting 
and finally in cold weather there are fewer customers 
using the doors and a greater tendency to close them 
quickly. 

A small plant for the manufacture of concrete-filled 
columns taught me another lesson years ago. Prevention 
of freezing was all that was desired, but | overlooked the 
sensible heat in the mass of stored concrete and steel and 
the latent heat of moisture in the concrete. As a conse- 
quence, the installed unit heaters as per computations 
were never more than half used. 





GETTING PERSONAL 


Howard A. Blair (Use of Cooling 
with 
a native of Cincinnati, 


Towers Unitary Equipment, 
page 77), 
Ohio, received an EF. kb. degree from 
the University of Cincinnati. 
Following graduation he joined 
Westinghouse as a graduate student. 
With the exception of a one year 
break, he has been with Westing- 
house ever since. He served as ser- A 


H. A 





vice manager, air conditioning divi- Blair 
sion, W estinghouse Electric Elevator 
Co.. Jersey City. N. J. After Westinghouse acquired the 
B. F. Sturtevant Co., he was transferred to Hyde Park, 
Mass, to become manager of service and renewal parts 
department and later air conditioning service manager 
At present he is product manager of the air conditioning 
division. 

Mr. Blair is a member of ASHVE and the honorary 


engineering societies of Tau Beta Pi and Eta Kappa Nu. 


F. L. Van Reed (Correcting Boiler 
Steaming Rates, page 82) a native 
of Reading, Pa., has been with the 
engineering department of Orr & 
Sembower, Inc., Reading. Pa.. since 


the end of World War Il. 


the war he 


During 
served overseas in the 
Signal Corps and in the Infantry in 
France, Germany and Luxembourg. 





Before the war he was engaged in 

Navy aircraft radio 
at Philadelphia for the 
U.S. Navy. He has also had experience in. statistical 
work. 


inspecting F. L. Van Reed 


equipment 
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. Swartwout 
Air fam Complete Line | “Straight Through” Ventilators 


Cooli ng EMPE provide efficient economical 


spot ventilation 


C0 LS COMPLETE WITH MULTI- 


2 to 15 Ton OUTLET EXPANSION VALVES 
oN NGA S MADE-ON— 


READY TO INSTALL Ject-0-Valve 
4 Row Coils for 
Residential Jobs. 


6 Row Coils for 
Commercial Jobs. 


Precision built to insure top 
performance and to give 


trouble-free service. Whirlo ut 


Write for bulletin and prices. 





Complete facilities for fabrication of 
pipe coils—all types—all materials 
Engineering service. Send details for 
price. 


REMPE COMPANY 


358 N. Sacramento Blvd., Chicago 12, I! OR many situations where fast powerful exhaust ts 





desired above furnaces, ovens, pickling vats, or any 
operation or condition that causes heat, smoke or fumes, 


CENTRAL STATION the straight-through type roof ventilator throws out 
PACKAGED unwanted elements in a hurry. Outgoing flow is as di- 
US, Ca AIR CONDITIONER rect as possible, encountering practically no friction or 


obstructions. The air stream from a motor-driven fan 


EVERYTHING IN AIR CONDITIONING 


automatically opens the ventilator and keeps it open 
while operating. Rain and snow are swept aside while 
unwanted air is being expelled. Swartwout has engi- 
neered these ventilators carefully for long life and com- 
pletely satisfactory performance. They mount on any 
type of roof. 


Ject-O-Valve is completely enclosed when 
not in operation, and a solenoid-actuated 
lock holds top sections secure when closed. 
Made in 5 sizes, 28 capacities. Write for 
Bulletin J-F. 


Whirlout provides economical, effective 


ventilation with simple, sturdy Construction. 





Half-dise dampers are pivoted at the center 
REFRIGERATED KOOLER-AME of its circular opening. 10 sizes, wide capac- 


MODEL RK ity selection. Write for Bulletin WH-H. 


10 SIZES 
The usAIRco RK combines 3-50 H. P. 


airconditioner, compressor and 





See our catalog in Sweet's Engineering or Architectural Files 








evaporative condenser in one 1851 


1 Euclid Avenue, Cleveland 12, Ohio 
package. Evaporative conden- a. 
ser continually recirculates 
water, saving 95 on water = 4! y t 
, f ‘ CVA Lae AALS eet 4 


consumption. With addition * . 
of heating coil, RK is con- 


verted to a heating plant. Wmuren STATES Mm ConerTignng conrenaTion Roof Ventilators and Ventilating Louvers 


MINNEAPOLIS 14 MINNESOTA 


Write Dept. HV-553 POWER PLANT EQUIPMENT * PROCESS INDUSTRY CONTROLS 
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This NEW METHOD 
DRIES AIR 


PRECISELY AS YOU WANT IT 





NIAGARA CONTROLLED HUMIDITY 
AIR CONDITIONING 


This method removes moisture from air by contact 
with a liquid in a small spray chamber. The liquid 
spray contact temperature and the absorbent concen- 
tration, factors that are easily and positively controlled, 
determine exactly the amount of moisture remaining 
in the leaving air. Heating or cooling is done as a 
separate function, 


The Niagara’s Controlled Humidity Method using 
HYGROL moisture-absorbent liquid is 


Best and most effective because ... it removes moisture as a 
separate function from cooling or heating and so gives a 
precise result constantly and always. Niagara machines using 
liquid contact means of drying air have given over 20 years 
of service. 


Most reliable because ... the absorbent is continuously recon- 
centrated automatically. No moisture-sensitive instruments are 
required to control your conditions. 


Most flexible because ... you can obtain any condition at will 
and hold it as long as you wish in either continuous produc- 
tion, testing or storage. 


Easiest to take care of because ... the apparatus is simple, 
parts are accessible, controls are trustworthy. 


Most compact, taking less space for installation, 


Inexpensive to operate because ... no re-heat is needed to 
obtain the relative humidity you wish in normal temperature 
ranges and frequently no refrigeration is used to remove 
moisture, 


The cleanest because... no solids, salts or solutions of solids 
are used and there are no corrosive or reactive substances. 


For complete information write 


NIAGARA BLOWER COMPANY 


Over 35 Years of Service in Industrial Air Engineering 
Dept. HV, 405 Lexington Ave. New York 17, N. Y. 


Sales Engineers in Principal Cities of U. 8. and Canada 
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¢ International Glass Corp., Los Angeles, Calif., has pur- 
chased all the plant facilities and equipment of Perrault 
Glass Fiber Corp., Newport, Ark. Full production at the 
Arkansas plant will be resumed shortly. At the present 
time, engineering improvements are being made to pro- 
duce a more complete line of products. The plant pro- 
duces glass fiber, glass fiber pipe wrap, and outer wrap- 
ping for pipe. 


e Jack A. Scarlett has been appointed to the newly 
created position of manager of manufacturing engineer- 
ing at Servel, Inc. For the past five years, Mr. Scarlett 
has been general superintendent in charge of tools, 
processing, and layout at Seeger Refrigerator Co., Evans- 
ville, Ind. He will now coordinate and supervise the ac- 
tivities of the maintenance division, tool division, process 
division, and methods and routing division. Mr. Scarlett 
has also been an assistant supervisor with Frigidaire Div., 
General Motors Corp., Dayton, Ohio, and manager of 
Cincinnati Cutting Die Co. 


¢ Termination of a seven month strike of 800 produe- 
tion workers at Modine Mfg. Company’s Racine, Wis., 
plant ended April 20. Striking members of the union 
ratified a new contract, permitting a resumption of pro- 
duction which had been suspended since September 25. 








Canadian Degree-Days for March, 1953* 


March | Cumulative 
City | | 
| | 

1953 | Normal |1952 53| Normal 
Calgary, Alta. ..... oe ee pa ke 7198 7881 
Charlottetown, P.E.l. .. 1110 1203 6274 6769 
Crescen Valley, B. C. .. 893 96) 5665 6704 
Edmonton, Alta. ...... 1284 1290 7932 8589 
Fort William, Ont. .... 1256 1386 8075 8590 
Grande Prairie, Alta. .. 1373 1339 8640 8795 
Polite, M.S... 0.0 ss 985 1066 5399 6134 
London, Tint. os sn 6 970 1073 5837 6326 
Medicine Hat, Alta a 1100 1150 6712 7588 
Moncton, N. B. ....... 1128 1190 6670 7296 
Montreal, P. Q. ...... 1054 1265 7431 7373 
North Bay, Ont. ...... 1187 1280 7531 7933 
Ottawa, Ont. ..... a. '082 1256 7699 7638 
Penticton, 6. C. ...... 713 787 4754 5566 
Porquis Junction, Ont.. 1420 1550 8800 9614 
Prince George, B.C. ... 1082 1091 7353 7768 
Quebec City, P.Q. .... 1206 1311 7070 7999 
Regina, Sask. ..... 5 1418 1504 8593 9641 
SO, PE, wc ae FOR 1132 6002 6784 
Saskatoon, Sask ; 1420 1445 7898 9356 
TOTOPNG, TOI. 6k kos 904 1072 5310 6226 
Vancouver, B. C ; 670 682 4078 4479 
Victoria, B. C. . ‘ ‘ 655 651 3929 4065 
Windsor, Ont. ........ 849 995 526] 5872 
Winnipeg, Man een 1345 1531 8560 9622 


*These data are supplied through the courtesy of the Meteorological 
Division, Air Service Branch, Department of Transport, Canada. 


[he Department reports a slight revision in the figure for February for 
B : 417 


St. John, N. B., published in last month’s issue. Corrected figure is 1172. 
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NICHOLSON TRAPS 


SAVE CAR OF 
, COAL WEEKLY 


Following replacement of all steam traps, of vari- 
ous makes, with Nicholson units, an Eastern college 
reports "an average coal saving of 1 carload per 
week besides much better heat distribution." Credit 
is given the higher and more even temperatures 
which Nicholson traps effect. See why large indus- 
trial and institutional steam users are increasingly 
standardizing on Nicholsons. 5 types; for heat, 
power, process; sizes 4" to 2"; press. to 250 Ibs. 





Bulletin 


- oa 


199 Oregon Street, Wilkes-Barre, Pa. 


UF XNICHOLSON) (i) 


TRAPS - VALVES : FLOATS 














- Manufacturers 
& Fabricators 


= FOR MULTI-BLADE DAMPERS 


(Parallel or Opposed Action) 


| Engineers 


SOE — 


Specify and use the... 


“DURO 
BLADE 
KIT" 


PRECISION-ENGINEERED 
DAMPER HARDWARE 


@ Produces highest quality damper 


@ Blade openings individually ad- 
justable. Automatic, self-centering 
DURO-BRACKET assures smooth, non- 
binding, quiet operation. Self-oiling 
DURO-BUSHINGS -_"'tap-fit" into 


frame. 


@ Complete adjustability, even after 
installation, cuts time and cost. AIl- 
lows use of unskilled labor. 


Wl ll @ Sturdy, corrosion resistant mate- 


CORPORATION jials used throughout. Can be used 
38 South Franklin Street, on heaviest dampers. 
Hempstead, L. I., N.Y. 


For Samples—Prices write Dept. E 
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FOR HAZARDOUS 


@ TYPE PLOX POWER LINE 
DUCT BOOSTER—Motor ex- 
ternal to Air Stream. 16" to 
48” in all H.P. ratings. 


@ TYPE PLiF POWER LINE 
DIRECT ORIVE — 16” to 48” 
in alt H.P. ratings. Square 
frames for easy installotion. 


oy 


@ TYPE PLOU POWER LINE 
AIR BLASTER —For spot cool- 
ing — available on pedestal. 
18” to 42” in all H.P. rating 


@ TYPE PLEO POWER LINE 
BELT DRIVEN — 24” to 48” 
in all H.P. ratings. Squore 
frames for easy installation 


THE ABC 


OF SAFETY—' * > 


Always Buy Chelsea! 


Performance - proven CHELSEA 
explosion - proof fans meet rigid 
ventilating and exhaust specifica- 
tions to the letter. For hazardous 
locations, specify CHELSEA type 
fans supplied with Class I, Group 
D motors, and non-ferrous, non- 
sparking propellers. Ask CHEL- 
SEA for recommendations for 
your particular processing or in- 
dustrial need—address Dept. N-5 


Type IND Industrial Fan 
for general ventilating and comfort 
cooling in factories, foundries, 
plants, mills, laboratories, etc. 


@ Belt Driven © Streamlined Orifice 

®@ Precision Balanced Blades © Ball 

Bearing Equipped Motor and Shaft. 
All Steel Welded Construction 


Chelsea Type IND is a heavy duty 
fan recommended for general in- 
dustrial service. Flexible and ef- 
ficient, it is capable of moving large 
volumes of air. 


Look for this Seal 
of Certified Ratings 


Look for this 
Symbol of Quality ~ 


CHELSEA FAN & BLOWER CO., Inc. 


PLAINFIELD 


Le a, A a 


wy 























industrial and’ 
institutional 
installations 


Sizes | to 60 gph 
capacity. Only 
oil burner de- 
signed especially 
to burn No. 5 oil 
without preheat- 
ing. Gas, com- 
bination gas/oil 
burners also 
available. 


Fuel savings up to 30% 
make HEV-E-OIL Burner 
best buy for you! 


No wonder HEV-E-OIL Burner customers are repeat 
buyers! Hundreds of commercial and industrial buyers 
say HEV-F-OIL Burners helped them save up to 30 
on fuel costs by burning thrifty heavy oils. Here’s what 
typical owners” say: 


- since installing your HEV-E-OIL burners, we have 
been using the No. 5 grade oil, this has saved us approxi 
mately $900.00." 


we formerly used 30,000 gallons of light oil per year 
Now, with Cleaver-Brooks HEV-E-OLL Burners, we only 
consume 25,000 gallons of No. 5 oil, which gives us a 

saving of $700.00 per year.” 
*Names on request 


Here’s how to get started cutting heating bills 30% 


1 Add up your present heating 
bills — then deduct 30%. 
This is your approximate saving 
with HEV-E-OIL Burner. 


2 Write for Bulletin AD-102— 
highly illustrated, with more 
fact-packed reasons why if will 
pay you to convert to HEV-E-O!L. 


Get in touch with your 
Cleaver-Brooks HEV-E-OIL 
dealer — he will be glad to make 
a free survey without obligation. 


REMEMBER. . . if you are using 

6.000 gals of oil, or more than 

45 tons of coal per year the 

HEV-E-OLL Burner is the bese 

buy for you! Write direct tor i 

name of dealer nearest you. HEV-E-OIL Burner installed at Bay Shore 

MN Lutheran Church, Milwaukee, Wis, 

A Cleaver-Brooks 
BUKNER DIVISION LEAVEFR-BROOKS COMPANY 


Dept. F, 383 E. Keefe Ave, Milwaukee 12, Wisconsin 
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COMING EVENTS 


Where listed, names or titles of individuals are 
those from whom further information is available. 


HEATING CONTRACTORS MEETING—64th annua! conven 
tion of the Heating, Piping and Air Conditioning Contractors 
National Association, at Edgewater Beach Hotel, Chicago, Ill. 
Joseph C. Fitts, secretary of the Association, 1250 Avenue of 
the Americas, New York Te i ere MAY 13-16, 1953. 


MATERIALS HANDLING EXPOSITION—Sth National Mate- 
rials Handling Exposition, sponsored by The Material Handling 
Institute, at Convention Hall, Philadelphia, Pa. A series of 
conferences to be held by the American Materials Handling 
Society concurrently with the exposition. Clapp & Poliak, Inc., 
341 Madison Ave., New York 17, N. ¥...MAY 18-22, 1953. 


GAMA MEETING—Annual meeting of the Gas Appliance Manu- 
facturers Association, at The Greenbrier Hotel, White Sulphur 
Springs, West Va. H. Leigh Whitelaw, managing director, 60 
cE. Send St. Meow You WY... 6... c n.d MAY 20-22, 1953. 


AIR POLLUTION MEETING—Annua! meeting of the Air Pollu- 
tion Control Association, at the Lord Baltimore Hotel, Baltimore, 
Md. Robert T. Griebling, executive secretary of the Association, 
4400 Fifth Ave., Pittsburgh 13, Pa.....MAY 25-28, 1953. 


OIL HEAT EXPOSITION—1953 Eastern Biennial Exposition 
of Oil Heat, sponsored by Oil Heat Institute of New England, 
at the Hotel Statler, Boston, Mass. F. M. Beckwith, secretary 
of the Institute, 839 Beacon St., Boston 15, Mass 

SP meee orate Caine’ atk oie a nets lau A Seas aeons JUNE 2-5, 1953. 


AUTOMOTIVE ENGINEERS MEETING—1953 SAE summer 
meeting at The Ambassador and Ritz-Carlton Hotels, Atlantic 
City, N. J. Secretary, Society of Automotive Engineers, 29 W. 
BPM Stig WOW TORK IN: Vi obscene doa JUNE 7-12, 1953. 


NDHA MEETING—44th annual meeting of the National Dis- 
trict Heating Association, at Lookout Mountain Hotel, Chatta- 
nooga, Tenn. John F. Collins, secretary of the Association, 827 
N. Euclid Ave., Pittsburgh 6, Pa. ....... JUNE 9-12, 1953. 


WELDING SOCIETY MEETING—Nationa! Spring Technical 
Meeting of the American Welding Society, at Shamrock Hotel, 
Houston, Texas. Secretary of the — 33 W. 39th St., New 
York 18, PN ie Fay es Ee tie JUNE 16-19, 1953. 


ENGINEERING EDUCATION | MEETING—6 1st annua! meeting 
of the American Society for Engineering Education, at the Uni- 
versity of Florida, Gainesville, Fla. Prof. John C. Reed, head of 
mechanical engineering at the University, Gainesville, Fla. 


re en ete ee ee ee , JUNE 22-26, 1953. 


ASRE MEETING—Spring meeting of the American Society of 
Refrigerating Engineers, at the Lake Placid Club, Lake Placid, 
N. Y. M. C. Turpin, secretary of the Society, 40 W. 40th St., 
DAU el id cies se JUNE 27—JULY 1, 1953. 


ASHVE MEETING—1953 semi-annual meeting of the Amer- 
ican Society of Heating and Ventilating Engineers, at the 
Cosmopolitan Hotel, Denver, Colo. A. V. Hutchinson, secretary 
of the ~— 62 Worth St., New York 13, N. Y. 

a eer JUNE 29—JULY 1, 1953 


INSTRUMENT EXHIBIT—8th National Instrument Conference 
and Exhibit of the Instrument Society of America, at the Sher- 
man Hotel, Chicago, Ill. John McCaffery, assistant executive 
secretary of the Society, 1319 Allegheny Ave., Pittsburgh 33, 
ec alr evcn! Crtiks gerade eee 2 ee Ae SEPTEMBER 21-25, 1953. 


CORROSION ENGINEERS MEETING—Meeting of the South 
Central Region, National Association of Corrosion Engineers, 
at the Mayo Hotel, Tulsa, Okla. Executive secretary of the 
Association, 106] M & M Bl ig., Houston 2, Tex 

Se On Se Ee I ere OCTOBER 7-9, 1953. 


INDUSTRIAL HYDRAULICS CONFERENCE—N inth annua! Na 
tional Conference on Industrial Hydraulics, sponsored by the 
Ilinois Institute of Technology, at Sheraton Hotel, Chicago, III 
Otmar E. Teichmann, conference director, Illinois 4nstitute of 


Technology, Chicago 16, Ill... OCTOBER 8-9, 1953. 


AGA CONFERENCE—Annua! conference of the American Gas 
Association, at Kiel Auditorium, St. Louis, Mo. Secretary of the 
Association, 420 Lexington Ave., New York, N. Y. 

BE ee ee ae eee _... OCTOBER 26-28, 1953. 


ALL-INDUSTRY EXPOSITION—8th All-Industry Refrigeration 
& Air Conditioning Exposition, at the Public Auditorium, Cleve- 
land, Ohio. Geo. E. Mills, show director, 1346 Connecticut Ave., 
Wserititate BD. Sos ois: cscs exis NOVEMBER 9-12, 1953. 
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QUICK HEAT 


for higher-ceiling spaces 


IN ANY DIRECTION —1, 2, 3 or 4 sides 
AT ANY ANGLE—up or down 
IN ANY VOLUME—much or little 


CARRIER Four-way Directed-flo Space Heaters emily 
1 many reasons for being regarded as the most etheient and 

Send your “FAN MAIL fo. economical units of their type. Flearbi/ity is one: inde 
pendently controlled fan-propelled air streams from foun 
easily adjustable outlets permit varying direction, distance 

|. are Air | and velocity of warmed air distribution. Greater heating 
COMPANY coverage, any-height installation, lower first’ cost. lower 

215 Central Avenue operating costs and lower maintenance costs are others 

Louisville 8, Kentucky Good styling Steam or hot water. 82.000 to 500.000 Btu's 





F Specify SS 
THE IMPROVED WATROLA ‘'160"’ 


HOT WATER BOILER for: Rucdiant heating ee eden Iv eet cee Lek ante ee 
i es em ries ” travenel OOKS inh ¢ lereney abie a Wlele Variely © 
applications for delivering warmed ai trom heights of 15 te 18 


ystems... convector heating systems... booster . 
service (180° sanitary water)... and volume e " feet. Single-row Aerofin heating coil munimize tir resistance 
hot water heating in hotels, restaurants, apart- | BS Has ind makes cleaning easy. Steam or hot water. in LO sizes, 21.000 

A } F r2 to 2OO.000 Btu's 
ments, hospitals, self-service laundries, 


swimming pools, etc. CARRIER Gas-fired Unit Heater (right) has one piece heat 
FEATURES INCLUDE: Al!-c: exchanger and combustion chamber of high ite tinge Alu 


¥ 4 
heat exchanger; extremely com- iY cine minized Steel. AGA-approved for all gases In 7 sizes, 70,000 to 
lw 4S e ef 


pact size (only 4 rh); pat- : Bey 70.000 Bru’ Propeller-fan type Cillustrated) or duet type. 
ented safety c l l 


B.t.u., A.G.A. approved for my ei pei CARRIER Blower-fan Type 
nat ol and n tur ras y ! ie Heat Diftusers assure eco 
i wee PRA Ss x - 2 nomical and efficient heating 





hg and ventilating in practicaily 
saunas ahe, i viata ie Sai cee é ~ iil kinds of industrial and 
iterature, specili tions 


momercial buildings. See 
SELECTED TERRITORIES 


STILL OPEN TO sciences Seattah tn sonal 
QUALIFIED DISTRIBUTORS s : 


a irangements In 6 sizes to 
CRE IPR eae, ‘ 9 er eey ) 


tionalized for easy on-the 


590.000 Brus. Air handling 
THE IMPROVED to 31.000 efm Available 


team or hot water 


™ ; ah id 
HOT WATER BOILER Carr é; 


Mcintyre Engineering Co., Inc. Watrola Division 
South San Francisco, California 








i 


AIR CONDITIONING - REFRIGERATION - INDUSTRIAL HEATING 
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> s f DEGREE-DAYS FOR MARCH, 1953 
r (A) Airport readings; (C) city office readings; 
greater efficiency 0 (O) Readings at a point on outskirts of city. 
HEATING AND VENT re —_ Year of Publication of Monthly 
“ . egree-Day Jata 
Commercial and Industrial . i ares 
Pe eae f : | 1953 {1952 Normal 
Abilene, Texas (A) ......... 162 342 273 
Albany, New York (A) ...... 869 1000 980 
Albuquerque, New Mexico (A). 500 693 527 
Alpena, Michigan (C) ....... 1066 1163 a 
Anaconda, Montana (C) ..... 952 1194 1081 
Asheville, North Carolina (C).. 483 582 mi bs be 
Atlanta, Georgia (C) ....... at? 409 388 
Atlantic City, New Jersey (C) 616 740 806 
2 a Ss Augusta, Georgia (A) ....... 254 321 43 
redheating plants with | "05. 5 
i Baltimore, Maryland (C) ..... 55 667 701 
Billings, Montana (A) ....... 819 1021 woo 
Binghamton, New York (C) ... 795 935 995 
Birmingham, Alabama (A) .... 236 388 260 
Bismarck, North Dakota (A) . 1189 1472 1283 
Block Island, Rhode Island (A). 784 844 911 
Boe, (dane CA) .....2..5.5 695 868 651 
Boston, Massachusetts (A) 799 856 908 
Bozeman, Montana (C) ...... 904 Tae 1096 
Buffalo, New York (A) ....... 876 968 1032 
Burlington, lowa (A) ........ 808 T32 (a 
Burlington, Vermont (A) . 952 1082 1088 
Butte, Montana (C) ........ 977 128) 1048 
Caine, Miingis Gl)... << ses cess 382 520 539 
9 Charleston, South Carolina (C). a7 219 242 
Charlotte, North Carolina (C). . 376 440 428 
“M-G draft controls Chattanooga, Tennessee (A) .. 360 454 415 
Cheyenne, Wyoming (A) ..... nse 1141 995 
Chicago, MWinois (C) ......... 783 904 845 
1. Double acting gate opens inward to Now there is a Field Draft Control Cincinnati, Ohio (C) ........ 540 620 676 
— ana tanmuoaa to provide for commercial gas- pegs - rape sas Wi ciaietes = cae pss 
ovi . . ’ te ? . olumbia, og ie IF I 
wt nage oat gh =. fired heating plants the same ac- Columbia, South Carolina (C).. 249 302 301 
tions at time of installation curate, dependable, fuel-saving Columbus, Ohio (C) ......... 676 742 778 
3 Galil cw ra feet: performance that has made Field | Concord, New Hampshire (A).” 914 10211011 
of an eh. ‘ 7 : : Concordia, Kansas (C) .... 605 885 735 
first choice for oil and coal fur- tes ms 
4. Weights attached to gate itself are vt i” Gn, WOME ON) sass 6 oe 5s 128 314 267 
factory set to insure extreme sensitivity naces. The new Field “M-G” for | Davenport, lowa(C) ......... (a 936 893 
to down-draft conditions. - ‘ —— i , 
©. Cosvesiencesietant tnibocan teasing gas is fully proven, widely ac- Dayton, Ohio (A) teas aee we 702 785 744 
resting on self-aligning bearing plates “@ od. full fe — a control » Deer Lodge, Montana (C) .... 882 1164 1056 
assure extreme sensitivity yet long life. cEgtee, Say san a Denver, Colorado (C) ........ 656 962 800 
6. Side wings improve the regulation, cially designed for gas but retain- Des Moines, lowa (A) ....... 828 S75 890 
makin ontrol accurate at all gate . . : ot re ) 
pesto er a ih PA A A pes Poise Came Shee ach a : Ra sane mat. 
7, Lon catar Kes ane out he puth of the Field Type M Control. Write | Doge City, Kansas (A). 529819688 
creased life. today for complete information. Dubuawe, Towa) «.. 66 cs 08 955 1087 958 
Duluth, Minnesota (C) ....... 1184 1286 1265 
Eastport, Maine (A) ........ 1006 1021 1110 
FIELD CONTROL DIVISION Elkins, West Virginia (A) ... 749 817 A a 
El Paso, Texas (A) ........ 211 437 282 
of H. D. Conkey & Company — Mendota, Illinois i tee a it ee 920 1312 (a 
Sor in roduct ne.—Brick ile, on -rie. Pe ‘ly ) ¢ ¢ 
AFFILIATES: Genco Materials Handling Division-Cranes,’ Hovsts sie sn erty alas <M Rad. 
_ . | Evansville, Indiana (A) ....... mW ae | 635 620 
Fargo, North Dakota ....... 1139 lize 1225 
Fort Smith, Arkansas (A) .... 295 477 397 
& Fort Wayne, Indiana (A) ..... 805 877 818 
UP DRAFT VIEW Fort Worth, Texas (A) ...... 133 317 2ts 
Gate opens inward to Fresno, California (A) ...... K be 454 316 
regulate updrafts in con- Galveston, Texas (C) ........ 32 126 78 
ventional, proven manner, Grand Junction, Colorado (A). . 674 878 672 
checking any excess in Grand Rapids, Michigan (A)... 888 994 964 
draft. Green Bay, Wisconsin (C) . . 1049 1183 itz 
Greensboro, North Carolina (A). 482 534 474 
Greenville, South Carolina (A). 347 430 446 
Harrisburg, Pennsylvania (A).. 678 791 803 
Hartford, Connecticut (A) .... 776 854 887 
Hatteras, North Carolina (C).. 314 440 465 
DOWN-DRAFT VIEW Havre, Montana (C) ........ 951 1376 1169 
. Helena, Montana (A) ....... 904 1161 1004 
Gate opens outward to Houston, Texas (C) ......... 23 147 65 
relieve down drafts which Huron, South Dakota (A) ..... 1012 1322 1092 
might affect flame. An op- Indianapolis, Indiana (A) 703 774 756 
tional safety switch closes Jackson, Mississippi (A) ..... 126 298 a 
main gas valve in case of Kansas City, Missouri (A) .... 579 781 691 
prolonged down draft, thus ways ille, ——— Fe Pere nae ri rin 
i H a Crosse, isconsin bas ( 6 aa 
Seeing en Grane. Lander, Wyoming (A) ....... 930 1176 1028 
; ) Data not available. _ 7 —_— 
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March 
1953. | 195. “ig 


City 


Lansing, Michigan (A) 891 1025 1035 
Lewiston, Maine (O) 909 967 1093 
Lincoln, Nebraska (C) 694 952 840 
Little Rock, Arkansas (A) 254 434 K bo Xe 
Livingston, Montana (C) 850 935 967 
Los Angeles, California (C) ... 194 310 239 
Louisville, Kentucky (A) 529 603 589 
Lynchburg, Virginia (A) 545 602 564 
Macon, Georgia (A) 201 259 260 
Madison, Wisconsin (C) 949 1091 1054 
Marquette, Michigan (C) 066 1184 1249 
Memphis, Tennessee (A) 268 454 384 
Meridian, Mississippi (A) 166 334 245 
Milwaukee, Wisconsin (A) .... 922 1043 1023 
Minneapolis, Minnesota (A) .. 1042 1199 1094 
Moline, Illinois (A) 850 970 (a 
Montgomery, Alabama (A) ... 158 285 208 
Nantucket, Massachusetts (A). 833 888 899 
Nashville, Tennessee (A) 367 514 477 
New Haven, Connecticut (A).. 796 852 899 
New Orleans, Louisiana (C) ... 22 25 59 
New York, New York (C) .... 665 766 771 t ° ° 
Newark, New Jersey (A) 680 774 794 Th h h 

Norfolk, Virginia (C) 386 504 521 roug IS pipe 
North Head, Washington (C).. 594 670 623 
North Platte, Nebraska (A) ... 760 1051] 875 > 
Ookland, California ( 383439383 pass the most corrosive 
Oklahoma City, Oklahoma (C). 302 539 465 
Omaha, Nebraska (A) 752 972 868 p 3 ‘ 
Oswego, New York (C) 984 1050 1060 d h 

Perkebure, Wes Virginio(, see ‘gp eR liquids in the world... 
Peoria, Illinois (A) ray ee 891 862 
Philadelphia, Pennsylvania (C). 592 715 685 
Phoenix, Arizona (C) 102 288 152 
Pittsburgh, Pennsylvania (C) .. 659 751 787 
Pocatello, Idaho (A) 815 111] 843 
Portland, Maine (A) 940 1023 1017 
Portland, Oregon (C) 543 582 558 
Providence, Rhode Island (C).. 748 832 890 
Pueblo, Colorado (A) 62) 840 732 
Raleigh, North Carolina (C) ... 392 468 446 
Rapid City, South Dakota (A). . 872 1208 1010 
Reading, Pennsylvania (C) .... 645 751 794 
Red Bluff, California (A) 348 46] (a) 
Reno, Nevado (A) ... 759 955 753 

Richmond, Virginia (C) 485 551 543 | t TI 
Rochester, New York (A) 865 976 1029 ns a 
Roswell, New Mexico (A) 299 SIZ 428 


Sacramento, California (C) ... 334 432 357 D U RI RO N 
St. Joseph, Missouri (A) 679 835 682 
St. Louis, Missouri (C) ....... Si3 693 657 
Salt Lake City, Utah (A) 664 971 722 , , P 
San Antonio, Texas (A) 46 157 74 d f d 
San Diego, California (A) .... 224 280 251 acl proo rain pipe 
Sandusky, Ohio (C) 738 861 915 
San Francisco, California (C).. 361 420 353 
Sault Ste. Marie, Michigan (A). 164 1279 1314 hie: ; ; : 
Savannah, Georgia (A) 135 200 167 Duriron is a high silicon iron alloy with very 
lv ( a 780 ] 3 . : 
ae women es. pr con high resistance to most commercial acids at 
Sheridan, Wyoming (A) 854 1193 1048 
Shreveport, Louisiana (A) .... 110 308 202 
Sioux City, lowa (A) 856 1083 967 Resistance is as thick as the pipe wall itself. 
Spokane, Washington (A) .... 756 867 778 : . ; 
Springfield, Illinois (C) 644 784 760 Duriron is installed by the same plumbing 
Springfield, Missouri (A) 488 663 626 we eee amy - 
commun, Slew York 866 978 1004 methods as ordinary cast iron soil pipe. BUT... 
Tacoma, Washington (C) .... 616 647 648 
Terre Haute, Indiana (A) 672 746 663 
Toledo, Ohio (A) 790 897 905 will generally outlast the building. 
Topeka, Kansas (C) 585 803 682 , 
+ team 4 New Jeremy tC) ..... 655 767 735 Available in standard fittings, Duriron is 
Utica, New York (O) 137 1018 989 : > ; ae ; 
Valentine, Nebraska (C) 867 1169 980 widely used in schools, hospitals, industrial 
Walla Walla, Washington (C). 322 606 598 
Washington, D. C. (C) 539 656 694 
Wichita, Kansas (A) 48) 747 648 plants, kitchens—wherever corrosive waste dis 
Williston, North Dakota (C) ... 1137 1453 1280 : ’ . . 
Winnemucca, Nevoda (C).... 799 1000 767 posal is a problem. Write for Catalog PF, 1. 
Yakima, Washington (A) 666 740 620 





practically all concentrations and temperatures. 


in most cases this is the /ast cost, since Duriron 


plants, battery stations, emergency lighting 


not availabie. 
Figures in this table, with seven exceptions, based om local weather bureau reports ‘ 
Exceptions are Utica and Lewiston, figures for which are furnisned through the Oct THE DURIRON COMPANY, Inc. 
courtesy of Coke Sales Department, Central New York Power Corp., Utica, N. Y.; F mea evee® 
and Norman E. Ross, Bursar, Bates College, Lewiston, Me., respectively; Anaconda, a , 402 North Findlay Street 
Bozeman, Butte, Deer Lodge and Livingston, Mont., through the courtesy of the son *° 
Montana Power Company DAYTON, OCHIO 
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COOLING 








gg 
w Wi 


MORE CAPACITY 
The redistributing decks keep the water uni- 
formly suspended, providing maximum con- 
tact between air and water. 

LONG LIFE 
Casing and sump are heavy gauge steel, hot 
dipped galvanized after fabrication. Redistri- 
buting decks are metal and fireproof. 

EASY INSTALLATION 
Unit is shipped assembled but can be knocked 
down to eliminate rigging costs. One fitting 
required for drain and over-flow. 


Write for 
Catalog R-225 


Convention! Fill Kramer Fill 


KRAMER TRENTON CO. 


Trenton 5, N.J. 
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How to be years ahead... 
overhead! 


Today, 
AGITAIR RC, 
with 4-way core, 
provides correct 
air distribution 
from room center. 








Tomorrow, 
with walls moved 
and partitions 
added, a 3-way 
AGITAIR core 
assures correct air 
distribution from 
side of room. 


— AIR DEVICES, INC. 
- 17 E. 42nd St., New York 17, N. Y 
AIR DIFFUSERS + FILTERS + EXHAUSTERS 








FLEXAUST* Hose 
CUTS COST 5 WAYS 


Highly Flexible Airtight Ducting 
. For Moving Air, Gases, Materials 
Via Pressure, Suction, Gravity 


NEW CATALOG No. 35 SHOWS HOW FLEXAUST HOSE: 


@Saves labor because Flexaust 
} ] a + : ‘ 
KINKINg or fattening, 1S ¢ 
oO install 


@Assures long life with its excel- 
lent resistance to moisture, 
acids, abrasion 


@Gives trouble-free service by 


aerne, Stone piv construction 


and Neoprene coating. 


_— 
== 
st 
amenican vemtatiae BOP } 
” @Hes many ye oontiny in virtu- 
every industry. 





®Custom-made accessories are 
0 " 
Sizes: 14" ID to 28" ID produced for unusual or spe 
Varied types, coatings and fittings cial applications. * Trade mark 
Write for your free copy. 


AMERICAN VENTILATING HOSE CO. 


Dept. HV-S © 100 Park Avenue 
New York 17, N. Y. 
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ABSTRACTS AND REVIEWS 


(Continued from page 122) 


Moisture Controt in Homes -In a 
72-page booklet issued by the National 
Mineral Wool Association, informa- 
tion is presented on cause, effects. pre- 
vention and control of moisture in 
homes. The booklet covers the factors 
involved in moisture control. sources 
of moisture and methods of control. 
inside and outside sources of moisture 
and control procedures, underside 
sources of moisture and control pro- 
cedures. and moisture control and 
thermal insulation. The National Min- 
eral Wool Association. 2006 R.K.O. 
Building. Rockefeller Center. New 
York 20. N.Y. Price 25 cents. 


Ain POLLUTION IN New Haven, Con- 
NECTICUT Following a ten-month 
-urvey into the question of air pollu- 
tion in New Haven. Connecticut, a 
report was submitted by W. C. L. 
Hemeon. Engineering Director, In- 
dustrial Hygiene Foundation. This re- 
port of 67 typewritten pages has now 
been made available. It covers the 
pollution intensity of various sections 
of the city and the nature of measures 
that would be required to improve 
conditions. Erie W. Mood. Director. 
Bureau of Environmental Sanitation. 
Department of Health, City Hall. New 
Haven. Conn. 


RESIDENTIAL GAs SERVICE SURVEY, BY 
Counry—A survey of the gas utility 
industry was made by the Bureau of 
Statistics of the American Gas Asso- 
ciation under joint sponsorship and 
financial participation with the Gas 
Appliance Manufacturers Association. 
Data for each state consist of two 
separate county tabulations. One has 
pertinent information from the 1950 
Bureau of Census figures covering 
total and urban population, total and 
urban occupied dwelling units, urban 
oceupied dwelling units constructed 
between 1945 and 1950, residential 
gas utility customers and dwelling 
units as of September 1, 1952, total 
occupied dwelling units reporting 
cooking and heating fuels, total oc- 
cupied dwelling units reporting utility 
gas as principal cooking and heating 
fuel, and homes with piped running 
water. Other detailed tables have in- 
formation pertaining to gas utility 
service by counties and lists data for 
each operating utility in the United 
States. American Gas Association, 420 
Lexington Ave., New York 17, N. Y. 


Price, $5, 
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At Merchants Cold Storage Company 
of Cincinnati... 


It’s VILTER Again 


+ + + + tt OO 


As demand for frozen foods soars, 

Merchants Cold Storage Company has been quick 

to expand its sharp freezing and holding facilities. 
Latest Vilter installations at Merchants enable them to 
quick freeze 120,000 pounds of products each day 

in each of several tunnels. 


ttt Ot tot ttt 


After experience with other equipment, 

Vilter became the choice for the newest installations 

at Merchants Cold Storage Company. Vilter Blast Freezers 
and Vilter Air Units take care of freezing and 

holding, respectively. A difficult problem, where a long, 
narrow room had to be cooled, was solved with 

Vilter Air Units having distributing cowls that can 

be rotated to direct cooling to points where it is needed most. 


In refrigeration that does a better cooling job 

more economically ...in engineering help that 

really fits the equipment to the job, Vilter users know 
that they get more for their money. 

They save, too, in repair and maintenance costs 

when they use Vilter refrigeration. 

No wonder you see more and more Vilter refrigeration. 


WRITE FOR BULLETINS 110, 205, 206, 223 


Your nearby Vilter Distributor or Repre- 
sentative will be glad to show you how 


you can save with Vilter refrigeration. 


REFRIGERATION and AIR CONDITIONING 


THE VILTER MANUFACTURING COMPANY, MILWAUKEE 7, WIS. 
Air Conditioning « Ammonia & Freon Compressors « Booster Compressors « Baudelot Coolers « Double Pipe 
Coolers + Blast Freezers « Evaporative & Shell & Tube Condensers « Pakicers « Pipe Coils + Valves & Fittings 
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ALIGNING 


















Kueoen aga renmio 
Quiet AS A SPHINX 


OLSON HEATERS ARE BUILT FOR A 
LONG DEPENDABLE FUTURE. HERE 
IS THE MOST RUGGED HEATER CON- 
STRUCTION THAT MONEY WILL BUY. 
A RIGID BASE, FREE FROM VIBRA- 
TION, LOW FAN SPEED, OVERSIZE 
DRIVE, HEAVY SHAFT, LARGE SELF 
BALL BEARINGS, HEAVY 


OUTSIDE CASING WITH RADIATION 
SHIELD AND AMPLE RELIEF AND 
ACCESS DOORS. 


Olson is the answer 
to low cost efficient 
space heating. They 
are factory assem- 
bled and shipped as 


a complete — unit. 
After power, fuel 
and stock connec- 


tions are made, it is 
ready to operate. 


PY agnit] a we) Sle), &. meen 
Gas, Oil, Coal or Dual Gas and Oil 
BROAD ST. - CANFIELD, OHIO 


Write for complete information and data sheet, showing 
horizontal and inverted models, stoker fired and duct units. 








USEFUL BOOKS 


FOR HEATING AND 
AIR CONDITIONING 
CONTRACTORS 


Written by outstanding authorities, these books will 
give you clear, concise answers to many heating, 


ventilating, piping and air conditioning problems. 


HEATING AND VENTILATING’S 
ENGINEERING DATABOOK 


An authoritative reference book providing working data 
on heating, ventilating and air conditioning for design, 
installation and operating engineers. It is filled with fun- 
damental information, but its over-all scope is consider- 
ably more than the covering of commonly used data. 
Contains time-saving tables and large-scale charts to 
greatly simplify everyday estimating and design prob- 
lems. Page size 8!/2 by 11. 576 PAGES. 317 ESSENTIAL 
TABLES. 193 CHARTS AND ILLUSTRATIONS. PRICE 
$7.00. 


RADIANT HEATING — 2nd Edition 


By T. Napier Adlam. The basic principles, the practical 
working data on applications of radiant energy for heat- 
ing and cooling, and the use of embedded pipe for snow 
removal. Facts and figures can be applied directly in 
designing and installing radiant heating systems. A de- 
pendable manual for the engineer, contractor or archi- 
tect who needs reliable information on this important 


subject. 504 PAGES, 337 ILLUSTRATIONS. PRICE $6.00. 


METHODS OF JOINING PIPE 


This book, written by a mechanical engineer of many 
years’ experience, covers all types of standard and spe- 
cial joints for cast iron, copper, brass, Duriron, lead, 
chemical tile, vitreous tile, stoneware, Transite, wood, 
glass, synthetic resin, plastic and concrete pipe. In no 
other book will you find so much detailed information 
regarding pipe joints for all types of applications. 236 
PAGES, 249 ILLUSTRATIONS. PRICE $3.00. 


DESIGN OF INDUSTRIAL 
EXHAUST SYSTEMS 


How to design, build or buy an exhaust system that will 
perform its functions adequately and economically, and 
meet the requirements of law and industrial hygiene. 
Covers flow of fluids—hood forms—air flow through 
hoods—pipe resistance—piping design—dust separators 
—low pressure conveyors—centrifugal exhaust fans — 
structural details—field measurements and their interpre- 


tation. 252 PAGES, 120 ILLUSTRATIONS. PRICE $3.50. 


Order direct from 


The Industrial Press 


148 Lafayette Street New York 13, N. Y. 


Write For Book Catalog "H" 
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CLASSIFIED 
ADVERTISING 


Non-display advertisements 15 cents a word per in- 
sertion. (No charge for name and address.) 
Minimum charge $3.00. Payable in advance. 
POSITIONS AVAILABLE DRIVE-IT 


DESIGN ENGINEERS—HEATING th 
DESIGN ENGINEERS— wit 


wna || BREAKS OPEN ACTION 


RESEARCH ENGINEERS AND 
TECHNICIANS 


Large midwestern manufacturer 50 years 
young and still expanding offering unusual 
opportunities for qualified engineers. Re- 
plies confidential. Write Box 781, HEATING 
AND VENTILATING, 148 Lafayette St., 
New York 13, N. Y. 














REPRESENTATIVES WANTED 
Manufacturer of Gas-Fired Unit heaters 
desires services of experienced representa- 
tives in the States of: California, Arizona, 
Texas, West Virginia, Oklahoma, Arkansas, 
Florida, Louisiana, Pennsylvania, Michigan, 
Tennessee, Montana. Box No. 780, HEAT- 
- ig AND VENTILATING, 148 Lafayette 

» New York 13, N. Y. 











POSITION OPEN—HEATING & AIR 
CONDITIONING ENGINEER 
GRADUATE ENGINEER with not less than 
five years experience wanted to head Heating 
and Air Conditioning Section in Consulting 
Engineering office, location southeastern state, 
to design and layout heating, ventilating and 
air conditioning and to design and layout cen- 
tral heating plants and steam heating distribu- 
tion systems of appreciable size. Position perma- 


nent to qualified person. Send details of educa- 

tion, experience, salary required and full par- MAKES SPLITI-SECOND FASTENING 
ticulars with reply. Box No. 774, HEATING 

AND VENTILATING, 148 Lafayette St., New 
York 13, N. Y. 


“MANUF ACTURERS AGENT: Wants lines of TO CONCRETE IER HAN EVE 
»~putable ent. Will give yo »rod J 
a. sane wmalalian mit Re: Ag tll te : pane ar OR STEEL eee 


Jacksonville and covering any or all of Florida, 
Georgia, and Alabama. Engineer, experienced , 
in design, estimating, and contracting of Air BREAK-OPEN ACTION for fast, easy loading and extraction makes 
Conditioning, Heating, Ventilating, Process new DRIVE-IT ‘420° the easiest operating stud driver on the market. 


Piping and Plumbing. Has directed large sales TI } Rca m1 : ‘ : 
force and has had own Mechanical Contracting Ms smooth-working action means a preater saving to you on con- 


Company. Write Box No. 779." HEATING AND crete or steel fastenings. 

T/ENTILATING 48 Lafayette St., New Yo 

big — - 148 Lafayette St., New York Here are other exclusive DRIVE-IT features that 

_ make it the best tool available 
REPRESENTATIVES WANTED | ' ” ‘ 

Several territories in South, Southwest and ONE POWER LOAD. No need to buy and stock vari- 

West now opened for sale of plastic ductwork | ous strength power loads with exclusive DRIVE-IT 

and pipe by the leading fabricater of corrosive power control meth vd. 

fume exhaust systems. Men chosen must be 


ONE POWER LOAD 


competent and familiar with ventilating en- AUTOMATIC EXTENSION BARREL allows fastenings 


gineering. Box No. 776, HEATING AND ae-getann es inside junction boxes and other recesses. No need 
VENTILATING, 148 Lafayette St., New York biges ves” } ; : 
13, N. Y. to buy and attach extra barrels. 


pA RATOND — - Ayton SWIVEL SAFETY PAD of tough rubber and steel pro- 


MEC HANIC AL ENGINEER, age 23, married, EXTENSION BARREL 
BME, two years experience in designing, esti- 


mating, selling and supervising heating, venti- SAFE two-handed firing sequence and length of tool 


lating and air-conditioning installations, desires . ; : 
similar position, West Coast, Southwest or East offer maximum protection. Can't be discharged 


Coast. Box No. 782, HEATING AND VENTI- accidentally or in mid-air. WITTE TTI thay 
LATING, 148 Lafayette St., New York 13, N. Y. dahil , 


tects Operator and permits fastenings next to walls. 


DRIVE-IT pins are listed and approved by Under- 
MIDWESTERN MANU FACTURER desires en- writers’ Laboratories. 

gineer experienced in fan design. Position 
entails improving of present lines as well as 
new product development. Our employees know 


of this advertisement. Address Box No. 783, MAIL NOW FOR MORE INFORMATION 
HEATING AND tg TING, 148 Lafay- 

ette St., New York 13, N.Y. POWDER POWER TOOL CORP. 
RADIANT HEATING New Drive 320 Portland 1, Oregon 


by T. Napier Adiam DRIVE-I T 


| 
| 
Write for free circular on this | 
| 
| 
| 
' 





WV free 


authoritative book to the ee ( 
THE INDUSTRIAL PRESS ovgun 


148 Lafayette St., New York 13 











POWDER ACTUATED TOOL 
HEATING AND VENTILATING, MAY, 1953 











ALPHABETICAL INDEX OF 
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Nationally Known 
Automatic Shutter 


The Elgo is known from coast 
to coast as “tops” in automatic 
shutters because of its distinctive 
features, such as: Tight-fitting, 
weather-stripped louvers. Felt si- 
lencing pads—no wear or rattle. 
Unusual sensitiveness to air cur- 
rents. Made in sizes from 12” to 72” 
square—also rectangular. 


WRITE FOR CIRCULAR AND PRICES 


ELGO SHUTTER & MANUFACTURING Co. | 
2738 W. Warren Detroit 8, Mich. | 





“ELGO" TYPE 
AUTOMATIC SHUTTER 
Front View (Open) 
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The accompanying forms and suggestions for surveying 
industrial refrigeration applications were prepared by 
James Partington, Jr., Air Conditioning Dept., General 
Electric Company. 

The quickest way to learn what we want to find out is 
to ask questions—intelligent questions—but enough ques- 
tions. Almost always, help will follow when you ask for it. 
Even if the prospective customer does not have the an- 
swers to your queries, he will get the information for you, 
for he is usually better able than you are to tap the best 
sources of information. Not until you have all the answers 
to a problem can you fully comprehend its scope and 
effectively determine a course toward its solution. 

Aside from asking questions, the first step in making 
a survey is to listen to what the prospect has to say, and 
then to evaluate the information. In many cases, he will 
have a fairly definite idea of what he desires performance- 
wise, although his ideas may be purely theoretical or 
based on some empirical observations. 

He may say, for example, “I have no trouble in the 
winter when I use city water for cooling. In the summer 
I have to reduce my output 50% and sometimes shut 
down the operation entirely.” While this establishes the 
problem, it affords insufficient data on which to base an 
intelligent solution. What then do we need to know? 

A breakdown of the energy input must be obtained to 
calculate the heat gain which the system must overcome. 
In addition to the conduction and sun effect components 
of the load, which are calculated in the normal manner, 
care must be exercised to determine accurately the num- 
ber of people, lights, and motor horsepower, as well as 
the energy given off by retorts, solder pots, furnaces, 
bunsen burners and the like. Moisture release from gas 
appliances, quench tanks and plating operations must also 
be carefully enumerated, especially where close humidity 
control is required. 

In addition to the more usual heat gain components, 
what further information must be gathered? The check 
list of Table 1 covers most of the items, why such in- 
formation is necessary, and where such data may be ob- 
tained. 

Knowing these answers, or at least to those which are 
pertinent to the particular problem, you are now equipped 
to attack the problem intelligently so as to submit a sound 
engineered proposal for its solution. In this connection, it 
is frequently advisable to prepare a reasonable number of 
alternate plans should the problem lend itself to such treat- 
ment. Budgets are not made of rubber and a compromise 
solution may have to be accepted. 

During the survey, whenever any large items of energy 
input are encountered, immediate steps should be taken 
to learn whether such loads can be diminished. Factful 
inquiries may determine that motors could be located 
outside of the air conditioned space by running motor 
shafts through the wall. Hoods can frequently be installed 
to remove heat at its source before it can spread to the 


MAKING INDUSTRIAL AIR CONDITIONING SURVEYS 


entire space. Ovens can sometimes be relocated so that 
only their doors are within the area to be conditioned. 
Vents can be installed to remove noxious fumes at the 
source and thus reduce excessive quantities of ventilation 
air. Frequently, furnaces can be enclosed separately. Since 
money spent on structural changes is often less than ex- 
penditures for added cooling capacity otherwise required, 
finding ingenious ways to reduce the total heat gain pays 
off in more installations and better satisfied customers. 

When the prospect states he wants certain conditions 
maintained, find out the operating range limits—what 
tolerance he can accommodate. Must conditions be held 
right on the button or will a definite operating range be 
satisfactory? Learn whether or not the limits are one- 
sided. 

It is not always possible to accept the prospect’s stated 
design requirements at face value. Extreme diplomacy is 
required, especially if the prospect’s product has to be 
tested in accordance with a set of specifications provided 
by the prospect’s customer. It is doubly difficult if this 
customer is Uncle Sam, although, here again, the question 
routine proves invaluable and affords an opening for sug- 
gestions. 





TABLE 1—CHECK LIST OF QUESTIONS TO ASK 








Item Why Necessary Where Obtained 
Brief story of process Orient design Mfg mgr or 
plant engr 
How vital is job? To find if spares Mfg mgr or 
are required plant engr 
Is production rate likely Influences equipt Mfg manager 
to increase? choice 
Is load constant? Influences equipt Production mgr 
size 
Range and rate of load Influences system Production mgr 
variation ign 
Operating range limits Influences control Quality engr 
selection 
Energy input Determines heat Plant engr 
gain 
Cost of electricity Influences system Plant engr 
design 
Electrical characteristics Influences equipt Plant engr 
selection 
ls cooling water Influences system Plant engr 
available? design 
Cost of water Influences system Plant engr 
design 
Mox summer water Influences equipt Plant engr 
temp selection 
Min winter water Influences equipt Plant engr 
temp selection 
Max safe water Influences system Prod mgr 
temp des 
Water quality Influences equipt Water dept 
selection 
Ventilation air—dquality Plant engr 


and source 
Electric power source 


Influences equipt 
design 
Influences equipt 


Plant engr and 


and characteristics selection power co. 
Architectural plans Influences equipt Plant engr 
location 
Can work be done in nor- Influences price Prod mgr or 
mal working hours? plant engr 
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TABLE 2. INDUSTRIAL AIR CONDITIONING AND REFRIGERATION FORM 





Cain 6 0566 8 done vee i oes 


OVE i 6k CES SG rie Keb Rae Cee ek PN Ss £5 i oGrs bd Wo a ed Bee 
Type of Application...........000500. OIE a ao vo 0 os ho ks bas SI PN coc eck Vaan OG oS 
Extreme Outdoor Temperatures: tuned he eee re i ERE ER Ee Fwb i tecagy ERE 2. eee en eee Fwb 
Extreme Ambient Temperatures: - ented thie rere es i RTE ree Fwb WORE i ci ices POR ce does Ss Fwb 
GAS (OR AIR) COOLING 
Moker's Designation........... 0.005. Specific Heat.......... @ Constant Volume .......... @ Constant Pressure 
hi ee eee ae ene, ag SERTE OOP ES ee A ere cfm Cooled from.......... is, eee F 
Moisture Removal from...... Grains to...... Grains Tolerance +..... ES. + Grains or *...... Relative Humidity 
Ventilation Air Quantity .............0cccevees Cfm WI 0 So roikk Fd oi rae eee ek ee ee ees 
LIQUID COOLING 
eS BOE OE ee rr re Pe ORIONY 55:5 fs eck ci tee cee COMMING Ss veo cae as Gpm Pressure........ 
Specie Hect....... Btu/Lb F Conductivity................ VOU oi ee ei es OF es eee mee @F 
Density........ Cu Ft per Ib Cooled from F to ....F. Tolerance + F. Corrosive Properties.......... 
Pe, NS hg ok og sb as hg 6h hha kc EERE Re OO uk Se ae EES CREA OARS hc 6a REO Cobo Ob hws 
SOLID COOLING 
Moterial............ Vendor's Designation ..........---0eeceeees Specific Heat........ Btu/Lb F Conductivity... . 
Density .......... Cu Ft per Lb Unit Volume.......... Unit Surface...... Sq Ft Quantity, Lb/Hr Cooled from. .F to. .F 
PORN UE ak Ss ca de bie he OR ako PO he Bed EE ee OS FR Ed ie ES nw os 
Method of Cooling: Contact...... Gas Convection...... Radiation...... Liquid Convection...... Immersion. ..... Spray.... 
THERMAL PROPERTIES 
Boiling Point........ F Freezing Point........ F Latent Heat of Vaporization........ Latent Heat of Fusion........ 
LOAD CHARACTERISTICS 
Constont......... Vorioble.......... Range:...... Weekes, % Expanding Production........ Key Process....... 
CONTR 
Pneumatic........ Electrical........ Fully Automatic....... Semi-Automatic. ...... Manual........ Sequence....... 
UTILITIES OR SERVICES 
Extreme Water Temp: Winter...... F Summer...... FP GORs iacevs /M Gal Available Quantity... .. Gpm Quolity..... 
Electrical Chaoracteristics.............. WONG 6 as 58s PC eee CIN fo cick wie as MOOS bse v6 we ¢/Kwh 
Steam Pressure............ Lb/Sq in Gage Quontity.......... Availability.......... Hr/Day Superheat.......... F 
Drain Capacity.......... POM. cc een d> Sanitary Compressed Air Available.......... Pressure......... Lb/Sq In Gage 
GENERAL : 
Plans Available..............-- Max Floor Loading.......... Lb/Sq Ft Foundations Suitable. ........0..0.cceeeeuee 
Work Schedule ............000005 Work by Owner.......... 0... Largest Door to Equipment.......... » ERE Eee SNES rte 
COMMENTS 
CN tr Pee PN oe ins ink. 55 6 66 EES ESA E56 RA a Oe ANON hod 04 OTR Ea be Oa 0 Ca ORO Ree wed 





When the process involves fluids other than water, or 
gases other than air, find out by questioning the specific 
gravity, specific heat, conductivity and, in the case of 
liquids, the viscosity. It is not necessary to quibble over 
the units in which the answers are given (conversion 
factors are obtainable) as long as the answers are labeled. 
If the prospect does not have these data, try to determine 
the source of supply of the fluid. If you can learn, for 
example, that Texas Company, No. 32 quenching oil is 
used, it should be relatively easy to obtain the thermo- 
dynamic properties of the liquid from the vendor. 

In such low temperature applications where pull-down 
time is important, if the objects to be cooled are composed 
of heterogeneous materials, it is vital to know the propor- 
tions by weight of each of the components. Should some 
of the components be proprietary secrets, at least obtain 
the specific heats of elements X, Y and Z, and the quantity 
of each. 

Should a process application be unearthed that may 
require special heat exchangers, it would be extremely 
helpful to find out everything possible about the material 
to be cooled. 

The presence of abrasives, inflammable or explosive 
vapors or dusts and corrosive fumes should be carefully 


noted, since their effect on the life of equipment or the 
safety of the people may be extremely harmful. The action 
of salt air on aluminum ducts and coil fins or the reaction 
of copper pipe to ammonia fumes point up the necessity 
for caution. Here again, the people who live with such 
hazards every day are in the best position to advise about 
suitable precautionary measures. 

After the many steps have been taken in making an 
industrial application survey, you should possess the fol- 
lowing information: 

(1) A clear understanding of the problem. 

(2) Most of the necessary data required for its solution 
(obtained by asking questions). 

(3) An evaluation of the answers which has formed a 
basis for the tentative solution. 

(4) A general idea of the equipment required and a 
rough cost estimate. 

(5) A determination of the prospect’s qualifications as a 
source of business. 


(6) A definite idea as to what further steps should be 
taken 


If any of this information is lacking or incomplete, 
further questions are indicated. 
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LINE VALVES 


really give you 
something extra 


They give more dependable service because 
of advanced field-proven design and 
construction as well as patented features. 








PACKLESS VALVES 


ith Exclusive 
Balanced-Action 


STANDARD TYPE 


Ball check in balancing channel 
permits diaphragm inspection 
and replacement with valves 
under line pressure. Sizes, “% 
thru Ye" flare; Y%" thru 1%" O.D. 
Solder, Y%”" thru 1” F.P.T. 


BLUE BANTAM TYPE 


Same as standard Balanced- 
Action valve except that dia- 
phragms cannot be inspected 
or replaced under line pressure 
Size %" thru ¥%" flare and O.D 
Solder. 


PACKED VALVES 


FoR AMMONIA 


Permanent-Mold iron 
and Semi-Steel 


PACKED VALVES 


FOR FREON 
Bronze-Wing 


Globe and angle types with 
solder connections, bolted bon- 
nets, sizes %” thru 54%" O.D. 


SEMI-STEEL 
WING CAP TYPE 


With bolted bonnets and square 
companion flanges. Furnished with 
brass tailpieces (O.D. Solder) 1% 
thru 5%” or with steel tail- 
pieces for welding to pipe, sizes 
1%" thru 5”. 


Also Globe and angle types with 
F.P.T. connections, sizes ‘4 
thru 2”. 


ane 
a al 


Compact and strong with self-aligning "thy 4 
stem disc. Sizes (F.P.T.), screw bonnet + 
%," thru 1”, bolted bonnet 1%” ® ‘ 
thru 2”—with flange connections 1%" 

thru 5”. 


HENRY— Standard equipment by leading Manufacturers, Army, Navy, 
Coast Guard and Maritime Commission ¢ Stocked by Leading Jobbers 
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HENRY VALVE CO. 


Valves — Driers — Strainers—Control Devices and Accessories for 
Refrigeration, Air Conditioning and Industrial Applications 


MELROSE PARK, ILL. (CHICAGO SUBURB) 
CABLE: HEVALCO, MELROSE PARK, ILLINOIS 











CONTROLLING 
FLOW 
SIMCE 1914 











5 il ee 
Spee 


Normal water level of boiler ~y 








Operating level of feeder A 
(Determined by conditions) 





Burner cut-off level 
(12 in water glass) 





McDonnell No. 51 Boiler Water 
Feeder used in installation above 
tis for boilers above 5000 sq. ft 
capacity; 
sure, 35 Ibs. Other types for boilers 
of all sizes; pressures up to 75 Ibs 


maximum steam pres- 





McDonnell No. 61 low Water Fuel 
Cut-off used in installation above 
it is for boilers of any size; max- 
imum steam pressure, 20 Ibs. Other 
types for higher pressures. 


ik pas Laas 
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Here is a simple answer to what some heat- 
ing men consider a difficult problem. It's a 
simple and dependable way to maintain the 
water level in a boiler where all or most of 
the steam is used in process. Certainly, such 
boilers need the most adequate water level 
control that can be provided. 

First notice the installation above. This 
boiler has two McDonnell controls. One is 
a No. 51 Boiler Water Feeder; the other, a 
No. 61 Low Water Fuel Cut-off. Why both a 
feeder and a cut-off? Why not a McDonnell 
feeder and cut-off combined? 

The answer is that in process boilers— 
particularly the larger ones—we want to 
provide a greater differential between the 
opening of the feeder and stopping of the 
firing means than is possible when a feeder- 
cut-off combination is used. 

The diagram explains this. We know that 
in a process boiler we need real water feed- 
ing Capacity, so we position the feeder to 
start Opening as soon as the water level falls 
a short distance below the normal level of 
the boiler. When the water level has fallen 
two inches below the operating level of the 
feeder the feed-valve will be wide open, de- 
livering its maximum capacity to the boiler. 





MECHANICAL 
PROTECTION 


ELECTRICAL PROTECTION 











The diagram shows the loca- 
tion of No. 51 Feeder and No. 
61 Cut-off on the boiler illus- 
trated, but can be applied to 
all cases. Since some water is 
returned to the boiler, the 
feeder is located to function 
below the normal water level 
In all cases the cut-off switch is 
-= located to function when the 
; water level drops to '2 in the 
gauge glass. 


Now the feeder so located will maintain 
the water level under all normal conditions, 
so we want to give it “full charge” of the 
boiler and use the low water fuel cut-off 
only as a safeguard against an emergency 
condition. Therefore we set the fuel cut-off 
as low as safety permits—clear down where 
it will not stop the burner until the water 
talls to 19 inch in the water glass. In this 
installation the burner cut-off point is far 
enough below the opening point of the 
feeder, providing plenty of latitude for the 
teeder to do its job properly. 

It a feeder-cut-off combination were used, 
the low water cut-off switch would stop the 
burner before the feeder had reached its 
maximum capacity. By using two controls— 
a feeder and a separate low water cut-off— 
this unnecessary and annoying interruption 
of operation is completely avoided. 

The controls used on this boiler are 
illustrated, but the same principle of wide 
operating differential can be provided for 
process boilers of varied sizes and pressures 
by combinations of other McDonnell feeders 
and cut-offs. Our engineering department 
will be glad to give recommendations cover 
ing specific conditions. 


*“ This method should also be considered for all larger boilers where at 
times the condensate is diverted for blow-down, skimming the boiler, or 
where steam is used at times for process work. The added cost of using the 
two controls is insignificant in terms of larger boilers. 


MSDONNELL & MILLER, Inc., 3500 N. Spaulding Avenue, Chicago 18, Illinois 
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